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I.  INTRODUCTION 

a.  Introductory  Table 

1.  Name  of  Applicant:    Western  Energy  Company 

2.  Name  of  Mine:     Rosebud  Mine 

3.  MSHA  Number:  24-00107 

4.  Type  of  Mine:     Open  Pit  (Dragline) 

5.  Type  of  Application:    Existing  mine,  new  area  (Area  C) 

6.  Area  within  Permit  Boundaries:    2,795  acres 

a.  Area  to  be  mined:  738  acres 

b.  Other  related  disturbance:   1101  acres 

c.  Undisturbed  area:  956  acres 

2795  acres  TOTAL 

7.  Area  to  be  Disturbed  in  Permit  Area:     1,839  acres 

a.  Area  to  be  mined:  738  acres 

b.  Other  related  disturbance:     1101  acres 

1839  acres 

8.  Anticipated  Annual  Coal  Production:     5  million  tons/year  (average) 

b.  Overview 

On  May  18,  1981,  Western  Energy  Company  (WECO)  submitted  to  the  Montana 
Departme^J  of  State  Lands  and  the  Office  of  Surface  Mining  their  first  applica- 
tion for  strip  mining  in  the  Area  C  portion  of  their  Rosebud  Mine.    The  proposed 
Jn^tilr permit  area  (known  as  Area  C,  Block  1)  is  located  approximately  5  miles 
t^st  of  ToCt^ip    Montana  and,  if  permitted ,  would  be  the  fifth  coal  mining  area 
operated  by  Weco  in  the  Cols trip  area  (see  Figures  1  and  2). 

Annual  production  from  Area  C  during  the  first  5  years  of  ndning  is  proposed 
to  peak  at  5.6  million  tons  per  year,  thereafter  dropping  to  ""f 
milUon  tons  annually.     The  project  life  of  the  operation  is  34  y^^^^'  ^^J/ 
total  production  of  166  million  tons  (Figure  3).     The  coal  from  ^his  area  is 
dedicated  for  use  in  the  Colstrip  electrical  generating  units  3  and  4 ,  which  are 
presently  under  construction. 

The  proposed  permit  area  for  Area  C,  Block  1  consists  of  a  total  of  2,795 
acres  of  which  1,839  acres  will  be  disturbed  and  956  will  be  undisturbed.  Of 
^^!^nt«ll  839  acres  disturbed,  738  acres  are  dedicated  for  actual  mining  and 

!o    acre  '!?11  be  disturbed  b^  all  other  activities.    As  a  part  of  these  other 
a;  JiitJes!  The  Area  C  permit  will  include  the  western  portion  (102  acres)  of  a 
Tmile-long  corridor  which  will  contain  an  overland  conveyor  system  that  would 
^r:niport  Lai  from  Area  C^o  -"-^  -^of'thTL  kdt  ^ the^:o;^:yor 
ITsllX  illi:?.o.U  rpTrl'tL^arrevisions  to  the  existing  Area  A  and 
Area  E  permits . 


Figure  1      -  LOCATION  OF  AREA  C,  BLOCK  I 
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C.     History  of  the  Application 


„„.iee  »as  pubUshea  in  'Ij—f^^.  -^rof'feS^jfar adequacy  of  .h.  appllca- 
fl^  "l  "'conn™  d  Tt^e  date  :f  .his  TEA.  the  siting  o£  *ich  began  the  wee. 


of  May  24,  1982. 


B„.i„g  the  official  puhiie  =o™e„t  period  o„  ^l^^^l'^r.kT^ZlT. 
Department  of  State  Lands  received         1"'"  °J  t°  the  hydrologic  portions  of 
Korsyth.  «.ntana  -|«//X':ffJ:rar"p  hUc"co:Lrt  ^rio'd  ended,  the  Montana 
the  application.    After  the  J      ^g^ters  of  comment.    Two  were  from 

Department  of  State  Lands  received  ^^^^^  ^^"""^^^  alluvial  valley  floor  eva- 
Pa?ty  Kluver  expressing  her  --"^^^^f J^'^f,,'^^  ^Ich  is  adjacent  to  Area  C. 
luation  of  the  East  Fork  of  ^^^^^^  ^''^f '  Northern  Plains  Resource 

The  third  was  from  Bill  Gillln,  ^bairman  of  the  Northern  P  ...^tructton 

Council,   in  which  concerns  were  ^'^P;^^^^%;^'f,';33'f,,  Area  C  coal . 
of  the  conveyor  system  and  coal  handling  facilities 

the  U.S.  Bureau  of  Land  Management. 

A  draft  environmental  impact  --ement  (DEIS)  on  A    a  C  ,  i,^^^,  issued 

by  the  Montana  Department  of  State  Lands  ^^^/^^  °f previous  environmental 
28,  1982.     A  Final  EIS  was  Issued      ^^^""^.^^^ '^^A'a  C  although  studies  designed 
studies  or  EIS-s  have  been  done  specifically  on  Area  C  ai        g  ^^^^^ 
on  a  regional  basis  for  certain  resources  (e.g.,  wliaix 

II.     ENVIRONMENTAL  SETTING 

The  .rea  C  project  area  is  a  -estward  expansion  of^the  Weco's^R^^^^ 
located  at  Colstrip,  Montana.    The  proiect  extending  east 

Tntrs^n^^  TaLral'sor t^tr^:;i:g:"a^:  ^re^ding  .ore  than  thirty  miles  west 
and  north  from  Colstrip. 

Area  C  Bloc.  I  lies  >^thin  the  ^"^-^^  '"1;^ .f^r'th^'in^^'rse^t'roSh 
and  Stocker  Creek,  both  of  which  "^eralirnorth  from  the 

C^l^:ir::e:  ri'JnLnt»."»f rrrmagj  ^d  be  affected  by 

the  proposed  mining  activities. 

P  n^nrV  1  area  is  presently  used  for  range- 

Approximately  71  percent  of  the  Block  1  area        V  Bayfield  produc- 

land,'?6  percent  is  cultivated  f^^^^J'  ^^^^      Kr  Montana  and  consists  of 
tlon.     The  rangeland  in  Area  C  is  ^ f '^P^^^.^^^l  colonies  of  ponderosa  pine 
flat  to  generally  rolling  grasslands  with  ^^J^siona  ^^^^^^ 
found  growing  on  ridges  and  adjacent  upper     lopes.     Wlnter^^^  ^^^^^^^ 
the  cropland  in  a  crop-fallow  -"^f "  ^f^^^^  ,  combination  of  the  two.  The 

rettlnri^^'e  on::s  ^^tcfl^f^^Lft^faft^m  Montana  with  no  exceptional 
topographical  or  geological  teatures . 
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Climate  in  the  Colstrip  area  is  generally  characterized  by  hot  sununers,  cold 
winters,  and  brisk  ^d.nds.     About  75  percent  of  the  average  annual  precipitation, 
15.6  inches,  falls  as  rain  during  the  April  to  September  growing  season.  The 
temperature  extremes  range  from  111°  F  to  -40°  F  with  an  average  annual  tem- 
perature of  45.9°  F.    Wind  speed  is  approximately  7.5  mph  (average  annual 
prevailing)  out  of  the  west-southwest. 

Elevations  within  the  Area  C,  Block  1  permit  area  range  from  3.440  feet  to 
3,680  feet. 

Bedrock  strata  in  the  mine  plan  area  are  composed  of  relatively  flat-lying 
sandstone,  siltstone,  and  shale  units.     These  units  have  been  variously  baked  by 
the  burning  of  underlying  coal  seams  giving  rise  to  localized  clinker  deposits. 

Coal  resources  in  Area  C,  Block  1  consist  of  the  Rosebud,  McKay,  and 
Stocker  seams,  in  descending  stratigraphic  order.     The  Rosebud  seam,  which 
averages  about  22  feet  in  thickness,  is  the  only  seam  proposed  for  mining  in 
Area  C,   Block  1  and  is  the  only  seam  that  has  been  mined  to  date  by  WECO.  The 
Rosebud  coal  in  Area  C  averages  8,358  BTU  per  pound  and  0.86  percent  sulfur  (as 
received,  proximate  analyses). 

All  of  these  geologic  strata  as  well  as  quaternary  alluvial  deposits  may 
function  as  aquifers  either  on  or  near  the  Area  C  mine  plan  area.     The  geology 
and  hydrology  of  the  Colstrip  area  are  discussed  in  more  detail  in  Chapter  III 
of  this  document . 

III.     DESCRIPTION  OF  EXISTING  ENVIRONMENT  AND  APPLICANT'S  PROPOSAL 
A.  Introduction 

Western  Energy  Company  has  applied  for  a  permit  to  mine  coal  in  Area  C  for  a 
period  of  5  years  (Block  1).     Figure  5  shows  the  sequence,  size,  and  timing  of 
the  mining  of  the  pits  in  Block  1.     The  remaining  5-year  increments  of  mining, 
through  year  34,  are  shown  on  Figure  6.     Table  1  shows  the  approximate  annual 
production  of  coal  for  Block  1,  and  for  the  remaining  5-year  increments. 

As  depicted  in  Figure  5,  mining  of   the  east-west  oriented  pits  in  Block  1 
begins  in  the  north  of   the  permit  area  with  mining  progressing  to  the  south  and 
picking  up  a  series  of  shorter  northeast-southwest  oriented  pits  in  years  4  and 
5.     Mining  will  begin  along  a  cropline  (hence  the  irregular  shape  of   the  outside 
mining  limits  with  boxcut  spoils  cast  to  the  outside  (p.  201,   rev.   1,  Vol.  2  of 
Weco's  permit  application).     These  spoils  will  be  regraded  in  place  because  the 
volume  of  material  is  insufficient  to  backfill  the  final  pit.     The  mining  begins 
in  relatively  low  cover  and  ends  in  relatively  high  cover  in  year  5. 

Mining  will  be  by  dragline.     After  the  topsoil  is  stripped  and  the  overbur- 
den is  blasted,  draglines  will  excavate  the  overburden  and  either  cast  the 
spoils  onto  noncoal  bearing  ground  outside  the  cropline  (boxcut)  or  into  the 
void  created  by  the  mining  of  the  previous  pit. 

After  removal  of  the  overburden,  coal  will  be  loaded  by  20-cubic  yard  sho- 
vels into  160-ton  coal  haulers  which  will  transport  the  coal  to  the  tipple. 
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FIGURE  5  SEQUENCE   OF  MINING  AT  AREA  C ,  BLOCK  I 
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TABLE  1 

AREA  C.  BLOCK  I 
Five  Year  Plan 

Approx.  Acres 


lotai  rerrnittecj  Hrea 

2693 

Total  Disturbance  in  5-year  Period 

1737 

Total  Mining  Area 

738 

Total  Highwall  Reduction 

Total  Soil  Storage  Area 

R5 

Total  Boxcut  Spoils  Reduction  Area 

322 

Other  Disturbance 
(Roads,  Facilities) 

328 

ADoroximate  Annual  Production  by  Year  and  Acres 

Disturbed 

Five  Year 

Plan 

Year                                Production  [x 

lOi  Tons) 

Acres 

1    9/83-8/84  3.8 

139.0 

2    9/84-8/85  4.0 

122.0 

3    9/85-8/86  4.8 

143.0 

4    9/86-8/87  5.5 

165.0 

5    9/87-8/88  5.6 

169.0 

23.7  738.0 


Life  of  Mine-Area  C 

Years                                    Tons  (x  lOi)                 Acres  Disturbed 

1  _    5                                         24  738 

6-10                                          28  750 

11  -  15                                          25  675 

15  -  20                                          23  625 

21  -  25                                           23  '  625 

26  -  30                                            23  625 

31-34                                          _20  530 

166  4,568 
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After  being  crushed  to  a  lump  size  by  the  primary  crushers  located  at  the 
tipple,  the  coal  will  be  transferred  to  the  secondary  crushers  where  the  coal 
will  be  crushed  to  the  finish  size.    The  coal  will  fall  directly  onto  the  first 
section  of  the  overland  conveyor  system  which  will  transport  the  coal  out  of  the 
Area  C  permit  area  to  the  mine  mouth  generating  plants,  Units  3  and  4.     The  con- 
veyor will  run  along  the  course  of  a  corridor  4.2  miles  through  Area  A  and  Area 
E  and  will  be  serviced  by  a  scoria  road  25  feet  in  width  running  parallel  to  the 
conveyor  (Figure  4).     The  corridor,  after  leaving  the  Area  C  permit  area,  will 
continue  through  Area  A  (through  the  rail  loop  and  along  side  the  rail  spur 
where  possible),  under  the  Highway  FAS  315  into  Area  E,  and  ending  at  the  ter- 
minal point  in  Area  E  where  control  of  the  coal  is  turned  over  to  the  operators 
of  the  power  plant . 

To  obtain  the  proper  permitting  to  allow  the  corridor  to  pass  through  Areas 
A  and  E,  Western  Energy  Co.  has  submitted  minor  revision  applications  to  revise 
those  permits  accordingly.     Should  bond  release  be  sought  for  those  parts  of 
Areas  A  and  E  that  encompass  the  conveyor  corridor  before  bond  release  for  Area 
C  is  sought ,   the  conveyor  corridor  will  be  amended  out  of  Aras  A  and  E  and 
amended  into  Area  C.     Thus  reclamation  of   the  entire  corridor  is  assured. 

Spoil  piles  left  by  the  dragline  will  be  graded  by  crawler  tractors. 
Scrapers  will  haul  spoils  as  necessary  to  achieve  the  approved  postraine  con- 
tours.    All  slopes  will  be  graded  to  not  greater  than  5  horizontal  to  1  ver- 
tical, topsoil  replaced,  and  revegetation  work  on  the  topsoiled  areas  begun. 
Reclamation  will  occur  at  a  distance  of  approximately  two  spoil-ridges  in 
distance  from  the  active  highwall. 

The  reclamation  plan  calls  for  the  final  pit  to  be  backfilled  by  a  com- 
bination of  highwall  reduction  and  grading  of  the  adjacent  spoil  pile  to  a  5:1. 
Care  will  be  taken  to  achieve  convex-concave  slopes  in  order  to  reduce  erosion 
potential.     Drainages  over  the  highwall  will  be  blended  into  the  reclaimed 
drainages  to  eliminate  knick  points. 

(See  pp.  291   [rev.  1]  through  298,  Volume  2,  and  Exhibit  "J",  Post  Mine 
Topography  map.  Volume  5  for  a  more  detailed  description  of  the  mine  plan.) 

B .  Hydrology 

1 .     Existing  Environment 

a.     Surface  Water  Hydrology 

The  proposed  Area  C,   Block  1  permit  area  in  TIN,  R40E,   Sections  1,  2,  3,  4, 
5,   10,   11  and  12  lies  within  both  the  Stocker  Creek  and  East  Fork  Armells  Creek 
drainages.     The  permit  boundary  at  its  closest  point  is  about  350  feet  from  the 
East  Fork  Armells  Creek  channel  and  100  feet  from  Stocker  Creek.  Both 
watersheds  will  receive  discharge  from  disturbed  lands.     Locations  of  all  poten- 
tial discharges  to  Stocker  Creek  and  East  Fork  Armells  Creek  from  disturbed 
lands  which  will  be  treated  in  sedimentation  ponds  are  shown  In  Exhibit  "K"  in 
Volume  5  of  the  permit  application. 
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The  Arraells  Creek  drainage  contains  370  square  miles  above  Its  confluence 
with  the  Yellowstone  River.     The  drainage  area  of  East  Fork  Arraells  Creek  above 
the  uses  gaging  station  near  Colstrip  is  97  square  miles  (USGS,   1980).  There 
are  no  major  tributaries  to  East  Fork  Arraells  Creek  above  the  coramunity  of 
Colstrip.     Stocker  Creek  drainage  contains  about  26  square  railes  above  its  junc- 
tion with  East  Fork  Arraells  Creek.     Of  the  total  2,877  acres  in  the  proposed 
Area  C,  Block  I  perrait  area,  1,646  acres  lie  within  the  Stocker  Creek  drainage 
and  1,231  acres  are  within  the  East  Fork  Arraells  Creek  drainage. 

Streamflow  in  East  Fork  Arraells  Creek  is  not  used  for  municipal,  commercial 
or  irrigation  purposes  for  about  12  miles  downstream  from  the  mining  area.  The 
only  use  of  this  water  and  streamflow  throughout  Stocker  Creek  is  for  stock 
watering.     Streamflow  in  East  Fork  Arraells  Creek  and  Stocker  Creek  is  intermit- 
tent, with  short  reaches  in  each  stream  course  maintaining  base  flows  most  of 
the  year.     East  Fork  Arraells  Creek's  low  flow  period  is  typically  from  mid- 
summer to  early  spring.     High  flows  on  ephemeral  tributaries  and  on  East  Fork 
Arraells  Creek  are  typically  in  response  to  late  winter  or  spring  snowraelt  and  to 
spring  or  early  summer  high  intensity  precipitation  events. 

Water  quality  data  show  East  Fork  Arraells  Creek  at  Colstrip  to  be  a 
raagnesium-sulf ate  type  water  of  poor  quality  (Department  of  State  Lands,  1977 
and  Water  Quality  Bureau  (WQB)  files).     The  water  is  extremely  hard  with  low  to 
moderate  metal  and  nutrient  levels  (WQB  data  files).    Western  Energy  Company 
surface  water  quality  records  for  several  sites  on  East  Fork  Arraells  Creek 
upstreara  and  downstreara  of  Area  C  show  similar  results.  Expectedly,  con- 
centrations of  dissolved  constituents  are  least  during  runoff  following  signifi- 
cant snowraelt  or  precipitation  events.     Increased  nitrogen  and  phosphorous 
concentrations  measured  downstream  of  Colstrip  are  due  to  effluent  discharged 
from  the  sewage  treatment  plant  which  makes  up  a  major  portion  of  the  flow  in 
East  Fork  Arraells  Creek  during  base  flow  periods.     East  Fork  Arraells  Creek  con- 
centrations of  iron  and  particularly  manganese  often  exceed  recomraended  limits 
for  public  water  supplies.     However,  water  with  iron  and  manganese  con- 
centrations which  exceed  recomraended  liraits  for  public  water  supplies  are  common 
in  the  region.     Sodium  absorption  ratios  (SARs)  generally  ranged  between  1.0  and 
4.0  although  SARs  up  to  9.8  have  been  measured. 

The  proposed  perrait  area  is  drained  primarily  by  14  ephemeral  drainages 
which  are  tributaries  to  East  Fork  Arraells  Creek  and  Stocker  Creek.     Runoff  in 
these  channels  is  usually  small  and  results  frora  snowraelt  and  intense  spring  or 
summer  cainstorras.     A  description  of  channel  characteristics  for  epheraeral 
strearas  within  the  permit  area  is  found  under  26.4.634,  Volume  2  of  the 
application . 

There  has  been  no  significant  snowraelt  or  precipitation  event  in  Area  C 
since  the  spring  of  1979  which  would  have  allowed  the  collection  of  surface 
water  quality  frora  epheraeral  streams.     Therefore,   there  are  presently  no  water 
quality  data  available  for  ephemeral  drainages  within  the  perrait  boundary. 

There  are  7  springs  and  15  raan-raade  ponds  in  and  adjacent  to  the  proposed 
permit  area.     Exhibit  "R-9",  Volume  7  of  the  permit  application  depicts  drainage 
basins  in  the  Colstrip  area  showing  the  relationship  of  the  proposed  permit 
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area,  affected  drainages  of  Stocker  and  East  Fork  Armells  Creeks,  and  ephemeral 
streams  in  the  proposed  mine  area.     The  exhibit  also  shows  the  locations  of 
existing  springs,  ponds  and  impoundments. 

Of  the  7  springs  in  or  adjacent  to  the  proposed  permit  area,  3  (SP-01,  SP-02 
and  SP-19)  would  be  destroyed  by  mining,  and  the  other  4  (SP-06,  SP-13,  SP-16, 
and  SP-20)  would  likely  experience  water  level  declines  (see  page  III-15  of  the 
Final  EIS  and  Table  III-4).    Although  no  site-specific  studies  have  been  con- 
ducted to  determine  the  effect  of  these  water  level  declines  on  spring  flow,  it 
is  possible  that  flow  would  be  diminished  or  cease. 

If  a  spring  is  disturbed  or  removed  by  mining  and  if  a  future  water  supply 
is  required  to  sustain  the  existing  or  future  land  uses,  the  applicant  will  be 
required  to  install  a  replacement  well  completed  in  the  sub-McKay  aquifer. 

Only  one  pond  greater  than  two  acres  in  size  located  in  the  hydrologic  study 
area  (Exhibit  "R-9")  is  not  related  to  the  stream-electric  generating  facilities 
at  Colstrip,  or  to  present  and  past  raining  activities  in  the  Colstrip  area. 
There  is  a  stock  pond  located  on  East  Fork  Armells  Creek  in  Section  8  (TIN, 
R40E) .     Water  quality  for  the  power  plant  and  mine  pit  ponds  is  shown  in 
Hydrology  Resource  Data  Volume  (HRDV)  II,   Section  I.     There  are  no  nearby  lakes 
or  reservoirs  that  may  be  impacted  by  the  proposed  mining  in  Area  C. 


b.    Groundwater  Hydrology 


The  surface  rock  unit  in  the  Colstrip  area  is  the  Tongue  River  Member  of  the 
Paleoceae  Fort  Union  Formation  (Figure  7).     The  Tongue  River  Member,  which 
comprises  interbedded  sandstone,  siltstone,  coal  and  shale,  has  a  maximum 
thickness  of  about  445  feet  in  the  Colstrip  area. 


i.     Water-bearing  strata 


Groundwater  and  geologic  studies  have  identified  seven  near-surface  geologic 
units  within  the  Tongue  River  Member  at  the  Rosebud  Mine  area  that  can  store  and 
transmit  water  (Figure  8).     The  water-bearing  strata  are  (from  youngest  to 
oldest) : 


-  Rosebud  spoils 
Valley  fill  material 

-  Rosebud  coal  overburden 

-  Rosebud  coal 

-  Rosebud/McKay  intervurden 

-  McKay  coal 
Sub-McKay 

(These  are  explained  in  greater  detail  below) 


Rosebud  Spoils 

The  Rosebud  spoils  consist  of  reworked  Rosebud  coal  overburden  material, 
which  has  been  replaced  where  the  Rosebud  coal  has  been  mined  out. 
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FIGURE  / 

GENERAL  COLUMNAR  SECTION  OF  UPPER   CRETACEOUS  AND 
CENOZOIC  ROCKS  IN  THE  COLSTRIP  AREA,  NORTHWESTERN 
POWDER   RIVER  8ASIN,  MONTANA 
(After  Lewis  ond  Roberts,  1978) 


ALLUVIUM  ■  Sand ,  silt,  clay, ond  local  gravel  lenses  and  bencfies 


WASATCH  -  3rownisn  -  gray  to  light  -  groy,  fine-  to  coorse -grained 
lenticulor  beds  of  sandstone  and  ntcrbedded  gray  shale  and 
cool.  Base  of  unit  is  mopped  os  the  top  of  the  thick  and  per- 
sistent Rolond  cool  bed,  as  defined  by  Baker  (1929).  Locally 
eroded  off  in  the  Rosebud  Mine  permit  oreo. 


TONGUE  RIVER"  Light-yellow  to  light-gray,  fine-  to  medium- 
grained  thick- bedded  to  massive  locally  crossbedded  and  len- 
ticular sandstone  ond  siltstonej  weathers  to  a  buff  color. 
Commonly  contains  lighf-buff  to  ligM-groy  shaly  siltstone 
and  shale,  and  brown  to  block  carbonaceous  shale.  Contoins 
numerous  cool  beds.  Burning  of  the  cool  along  outcrops  has 
formed  thick  red  and  lavender  clinker  and  boked  shale  beds. 
Bose  of  unit  is  mopped  as  the  change  from  predominantly 
siltstone  and  sandstone  to  predominantly  shale  of  underlying 
unit. 


LE90  SHALE  "  Predominontly  dark  shale  containing  interbeds  of 
light-gray  and  brown  to  black  carbonaceous  shale,  siltstone,  and 
locally  thin  cool  beds.  Shales  confoin  altered  ond  devitrified 
volcanic  osh  ond  brown  ferruginous  concretions.  Bose  of  unit  is 
mapped  as  the  change  from  predominontly  shale  to  predominant 
ly  fine- grained  sandstone  and  shale  of  underlying  unit. 
Conformable  contact  with  underlying  unit;  however  the  Lebo 
exists  locally  as  deposits  in  channels  eroded  deeply  into  the 
underlying  Tullock  member 


TULLOCK-  Lower  port  of  member  is  interbedded  medium- gray  to 
light-gray  stxjie,  fine-grained  light-gray  sandstone  and  silt- 
stone, and  thin  but  persistent  coal  beds;  grodes  upward  to 
light -gray  corbonoceous  shale.  Locally  at  the  top  is  o  resis- 
sondstone  that  forms  o  well-  developed  rimrock.  Base  of 
unit  is  mapped  as  the  change  from  fine  -  grain ,  thin  -  bedded 
sondstone,  siltstone,  shale,  and  cool  beds  to  predominantly 
mossive  chonnel  sondstone  and  dark- gray  shole  of  underlying 
unit.    (Brown, 1952  and  Dunlap,l958) 

HELL  CREEK  -  Shale  and  siltstone,  gray  to  yellowish -groy, 
silty,  clayey,  sondy,  carbonaceous,  ond  benfonitic ;  locally  ,  o 
yellowish -gray  to  tan,  fine-  to  medium- groined  sifty  sandstone 
contoining  thin  coal  beds  predominates.  Lower  contact  is 
grodcficnol.  Contact  orobooly  unconformable  with  unaerlying  Fox 
Hills  Sandstone  or  Beorpaw  Shale. 


FOX  HILLS  SANDSTDNE  -  Near-shore  sand  fades  that  is  the 
uppermost  marina  deposit  in  the  area.  Two  members  ore 
recognized--  Colgote  Member-- very  light-gray,  fine-  to  medium 
grained  massive  sorxJstone.    Unnamed  lower  member -- gray 
to  brownish-gray  ,  fine-grained  thin-bedded  sandstone , inter- 
bedded with  gray  sandy  shale  and  siltstone.  Lower  contact  is 
gradotionol,  considered  to  be  the  base  of  transition  zone 
between  sondstone  above  and  shale  of  underlying  unit. 
Conformable  contact  with  underlying  unit. 

BEARPAW  SHALE  "  Gray  to  black  .marine  shaly  cloystone  and 
shole.  Contains  some  thin- bedded  siltstone  and  silty  sond- 
stone, and  locally  thin  beds  of  bentonite. 
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FIGURE  8 


SCHEMATIC  CROSS  SECTION  OF  GROUNDWATER  MOVEMENT  THROUGH  SPOILS 
AND   SURROUNDING  MATERIAL  ,  ROSEBUD  MINE  AREA,  MONTANA 


Rosebud  spoils  in  previously  rained  areas  vary  in  thickness  from  less  than 
one  foot  near  the  coal  outcrop  to  over  120  feet  in  Rosebud  Mine  Areas  A  and  B. 
A  more  permeable  rubble  zone  has  been  noted  (Van  Voast  et  al . ,  1978)  at  the  base 
of  the  spoils.     This  zone  consists  of  waste  coal  and  larger  rock  fragments  that 
roll  to  the  bottom  of  the  spoils  during  stripping  (Van  Voast  et  al . ,  1978).  It 
has  been  found  that  hydraulic  conductivity  values  for  the  spoils  were  similar  to 
the  hydraulic  conductivity  values  of  the  aquifers  they  replaced. 

Valley  Fill  Material 

The  materials  comprising  the  valley  fill  system  consist  of  interbedded 
silts,  sands,  gravels,  and  clays,  of  alluvial  and  colluvial  origin,  generally 
less  than  40  feet  thick.     In  the  Rosebud  Mine  area,  valley  fill  material  is 
found  in  stream  bottoms  and  on  terraces,  approximately  10  to  20  feet  above  the 
stream  bottoms.     Colluvial  and  alluvial  material  intermingle  where  the  hillsides 
merge  with  the  alluvial  terraces,  and  are  often  difficult  to  differentiate. 

The  large  range  of  particle  sizes  along  with  the  lenticular  nature  of  the 
valley  fill  deposits  have  an  effect  on  the  direction  of  groundwater  flow  in  this 
system.     These  lenses  of  alluvial  material  in  the  valley  fill  system  result  in 
zones  of  variable  hydraulic  conductivity. 

Rosebud  Coal  Overburden 

Rosebud  overburden,  found  throughout  the  area  overlying  the  Rosebud  coal,  is 
composed  of  brown  to  gray,  very  fine-  to  medium-grained  sand,   shale,  claystone, 
and  clinker.     Overburden  thickness  varies  from  zero  at  the  Rosebud  coal 
outcrop/subcrop  to  over  240  feet  beneath  the  sandstone  ridges  in  Area  C.  The 
sandstone,  shale,  and  claystone  are  interbedded  and  discontinuous;  therefore, 
the  ability  of  the  aquifer  to  transmit  water  is  variable  from  well  to  well. 

In  some  areas,  the  overburden  includes  clinker,  which  is  usually  brittle  and 
highly  fractured.    According  to  Dollhopf  (1978),  fractures  in  the  clinker  create 
potential  areas  of  groundwater  recharge  or  discharge.     However,  there  have  been 
no  aquifer  tests  in  the  clinker  at  the  Rosebud  Mine  to  confirm  this  postulate. 

The  overburden  is  generally  considered  to  be  an  unconfined  aquifer,  although 
in  some  areas  it  does  show  confined  characteristics. 

Rosebud  Coal 

The  Rosebud  coal  varies  in  thickness  from  zero  at  the  outcrop  to  approxima- 
tely 24  feet,  and  has  an  average  thickness  of  22  feet.     The  coal  is  locally 
fractured  and  folded,   resulting  in  an  increase  in  porosity  and  permeability. 

The  Rosebud  coal  aquifer  is  confined  over  most  of  the  mine  area,  except 
where  it  crops  out  or  subcrops ,  along  Pony  and  Cow  Creek  drainages.     A  broad 
range  of  transmissivity  values  has  been  calculated  for  the  Rosebud  coal. 

Rosebud/McKay  Interburden 
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The  Rosebud  and  McKay  coal  seams  are  separated  by  10  to  100  feet  of  inter- 
burden.     The  average  interburden  thickness  varies  from  40  to  60  feet  in  the 
Rosebud  Mine  area  and  consists  of  clays  and  shales  that  act  as  confining  layers. 
The  interburden  contains  more  clay  than  the  overburden  and  is  considered  to  be  a 
less  productive  water-bearing  stratum.     However,  in  some  areas  fractures  and 
lithologic  changes  in  the  interburden  may  cillow  some  exchange  of  groundwater 
between  the  Rosebud  and  McKay  aquifers. 

McKay  Coal 

The  McKay  coal  is  approximately  8  to  12  feet  thick  in  the  Colstrip  area  and 
exists  over  most  of  the  area  shown  on  Figure  9. 

The  McKay  coal  is  a  confined  aquifer  in  the  Rosebud  Mine  area  and  its  poro- 
sity and  permeability  are  related  to  fracturing  in  the  coal  seam.  The 
transraissivity  of  the  McKay  coal  aquifer  is  considerably  lower  than  the  range  of 
values  for  the  Rosebud  coal  aquifer.     This  is  due  to  the  fact  that  the  McKay 
coal  is  thinner  than  the  Rosebud  coal  (transraissivity  is  a  function  of 
thickness) . 

Sub-McKay 

The  regional  sub-McKay  aquifer  consists  of  sandstone  and  sandy  clays  in  the 
Tongue  River  Member  of  the  Fort  Union  Formation.     The  sub-McKay  unit  underlies 
the  McKay  coal  and  ranges  for  20  to  250  feet  beneath  the  surface  in  the  Rosebud 
Mine  area.     The  Lebo  Shale  Member  of   the  Fort  Union  Formation  forms  an  areally 
extensive  impermeable  base  to  the  sub-McKay  unit. 

Available  information  indicates  that  the  sub-McKay  is  a  confined  aquifer 
system.    Although  little  hydraulic  data  exist  for  the  sub-McKay,  the  large  per- 
centage of  wells  developed  in  it  relative  to  shallower  aquifers  indicates  its 
viability  as  an  alternative  groundwater  resource. 

ii.     Groundwater  flow 

The  following  is  a  summary  of  important  overall  trends  in  groundwater  flow 
in  the  Colstrip  area. 

The  most  significant  bedrock  groundwater  flow 
exists  in  the  Rosebud  and  McKay  coal  seams.  Flow 
velocities  are  not  large,  but  they  have  a  higher 
relative  conductivity  than  the  Rosebud  overburden 
or  Rosebud/McKay  interburden  units.     Median  conduc- 
tivity values  of  the  Rosebud  and  McKay  coals  are 
0.12  and  0.15  ft/day  respectively,  and  0.02  and 
0.01  for  the  Rosebud  overburden  and  Rosebud /McKay 
Interburden. 

Bedrock  flow  generally  follows   the  south-southeast 
structural  gradient  of  about  one-half  percent. 
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Deviations  in  regional  flow  patterns  occur  in  the 
vicinity  of  mine  pits,  in  areas  of  structural  highs 
and  lows,  and  where  coal  seams  crop  out  and 
subcrop. 

-  Based  on  potentiometric  surface  contours  of  the 
Rosebud  coal ,  a  recharge  area  appears  to  be  located 
in  the  vicinity  of  Area  C. 

Some  bedrock  discharge  occurs  along  upper  East  Fork 
Armells  Creek  although  just  above  Colstrip  the 
situation  reverses  and  the  valley  fill  along  East 
Fork  Armells  Creek  recharges  bedrock. 

-  Flow  in  spoil  and  valley  fill  originates  either  by 
direct  infiltration  of  precipitation  or  by  inflow 
from  bedrock. 

-  Flow  directions  in  spoils  are  highly  dependent  upon 
the  placement  of  spoil  and  cannot  easily  be 
generalized . 

Flow  direction  in  valley  fill  is  generally  parallel 
to  the  direction  of  the  stream  channel. 

-  Minor  deviations  in  flow  direction  in  valley  fill 
material  result  from  the  recharge-discharge  rela- 
tionship with  bedrock  aquifers,  the  seasonally 
controlled  amount  of  net  infiltration  (from 
precipitation),  and  an  influx  of  water  to  the 
valley  fill  from  a  leaking  surge  pond  downstream 
from  Colstrip. 

iii.     Nature  of  flow  within  water-bearing  strata 

Generally,  aquifers  of  regional  extent,  such  as  the  Rosebud  coal  aquifer, 
show  regional  flow  directions  from  northwest  to  southeast.     Less  extensive 
strata  (such  as  spoils,  valley  fill,  and  to  some  extent  the  Rosebud  coal 
overburden)  tend  to  have  a  less  uniform  flow  direction. 

Rosebud  spoils 

The  inflow  and  outflow  of  spoils  groundwater  is  illustrated  schematically  in 
Figure  8.     Groundwater  in  the  spoils  is  generally  unconfined;  however,  it  should 
also  be  noted  that  there  is  evidence  to  suggest  that  spoils  water  may  be  con- 
fined in  some  areas. 

Figure  10  is  a  potentiometric  map  of  the  Rosebud  spoils  aquifer  which 
clearly  shows  the  lack  of  uniformity  of  flow  within  the  spoils. 

The  following  variations  in  flow  direction  occur  within  the  Rosebud  spoils: 
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FIGURE  10 


POTENTIOMETRIC   SURFACE  OF  SPOILS  AQUIFER.    ROSEBUD  MINE.  MONTAN; 
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Where  Rosebud  spoils  abut  a  highwall  and  overlie 
the  McKay  overburden,  groundwater  flows  laterally 
from  Rosebud  overburden  and  Rosebud  coal  into  the 
spoils  and  perhaps  vertically  into  the  McKay 
overburden. 

Where  Rosebud  spoils  are  located  adjacent  to  other 
valley  fill  material,  spoils  water  may  originate 
either  from  bedrock  discharge  to  the  spoils  or  from 
direct  infiltration. 

Where  Rosebud  spoils  become  part  of  the  valley  fill 
groundwater  flow  system,  spoils  water  migrates 
laterally  into  valley  fill. 


Valley  fill  material 

Groundwater  flow  in  the  valley  fill  system  generally  parallels  the  stream 
channel,  as  indicated  on  Figure  11.     Static  water  levels  appear  to  demonstrate 
that  water  levels  and,   to  an  extent,   the  direction  of  flow  in  the  valley  fill, 
depend  upon  net  infiltration  of  precipitation.     Water  levels  decline  in  summer 
when  evapotranspiration  is  high  and  precipitation  is  low.     In  winter,  when  pre- 
cipitation is  higher  and  evapotranspiration  is  minimal,  water  levels  tend  to 
rise . 

The  direction  of  flow  within  valley  fill  is  also  affected  somewhat  by 
whether  or  not  valley  fill  is  receiving  bedrock  discharge  (upper  reaches)  or  is 
recharging  the  bedrock  (lower  reaches).     Because  valley  fill  permeabilities  are 
so  much  higher  than  those  of  bedrock  strata,  this  discharge-recharge  rela- 
tionship does  not  greatly  affect  valley  fill  groundwater  equipotentials . 

Rosebud  coal  overburden 

The  general  gradient  of  water  in  overburden  follows  the  structural  gradient 
of  0.5  to  1  percent  to  the  southeast.     Groundwater  is  not  laterally  continuous 
throughout  the  overburden,  but  where  saturated  conditions  occur,  the  groundwater 
may  be  either  confined  or  unconfined.     The  source  of  water  in  the  overburden  is 
probably  direct  infiltration  of  precipitation,  but  may  also  be  due  to  upward 
leakage  from  the  Rosebud  coal.     Limited  seepage  may  occur  at  locations  where  the 
overburden  has  been  truncated  by  mining  or  where  it  crops  out. 


Rosebud  coal 


The  direction  of  groundwater  flow  within  the  Rosebud  coal  aquifer  is 
illustrated  in  Figure  12.     The  regional  flow  originates  in  the  vicinity  of 
Area  C  and  moves  from  that  groundwater  high  to  the  south,   southeast  and  east. 
The  hydraulic  gradient  in  the  Rosebud  coal  aquifer  follows  the  structural  dip 
the  uni  t . 

Conditions  in  the  Rosebud  coal  aquifer  vary  from  confined  to  unconfined, 
shown  in  Figure  13,  where  the  bedrock  is  cut  by  two  high-angle  faults.  The 
faults  do  not  appear  to  cause  significant  changes  in  the  regional  lateral  dir 
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REGIONAL   POTENTIOMETRIC  SURFACE  OF  ROSEBUD  COAL  AQUIFER ,  ROSEBUD  a  BIG  SKY  MINES,  MONTANA 
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tion  of  flow  in  Che  Rosebud,  indicating  that  vertical  hydraulic  communication  is 
occurring  across  the  fault  zone. 

Rosebud/McKay  interburden 

The  nature  of  flow  in  the  Rosebud/McKay  interburden  has  not  been  well 
defined.    The  interburden  is  probably  largely  unconfined,  with  discontinuous 
lateral  saturation.    The  regional  direction  of  flow  is  probably  structurally 
controlled  (i.e.,  northwest  to  southeast).    Water  in  the  interburden  probably 
comes  from  leakage  downward  from  the  Rosebud  coal  and  upward  from  the  McKay 
coal . 

McKay  Coal 

Figure  14  illustrates  the  nature  of  regional  flow  in  the  McKay  coal 
aquifer.     Flow  directions  are  very  similar  to  those  observed  for  the  Rosebud 
coal  aquifer,  and  are  controlled  by  the  structural  dip  of  the  rock  unit. 

Sub-McKay 

Although  a  large  percentage  of  domestic  wells  are  completed  in  the  sub-McKay 
unit  there  is  little  specific  data  on  the  nature  of  groundwater  flow.  The 
aquifer  is  confined  by  a  30-foot  thick  layer  of  clay  situated  at  the  top  of  the 
sub-McKay  unit.     This  clay  layer  effectively  separates  flows  in  the  sub-McKay 
from  the  McKay  coal  aquifer.     It  is  probable  that  the  southeast  structural  dip 
of  the  sub-McKay  controls  the  direction  of  flow,  as  is  the  case  with  the  Rosebud 
and  McKay  coal  aquifers. 

iv.    Aquifer  communication 

There  are  four  major  modes  of  communication  between  water-bearing  strata: 

Vertical  leakage  from  the  McKay  coal  seam 
Movement  along  faults 

Exchange  between  consolidated  and  unconsolidated 
materials 

Exchange  between  two  unconsolidated,  water-bearing 
strata 

V.     Groundwater  recharge-dis charge 

Rosebud  spoils  receive  net  infiltration  (or  recharge)  from  precipitation 
during  the  autumn  to  spring  period.    Net  infiltration  is  probably  higher  in 
unreclaimed  spoils  because  reclaimed  spoils  are  revegetated  and  have  higher  eva- 
potranspiration  values  than  unreclaimed  spoils.     The  hummocky  nature  of 
unreclaimed  spoils  traps  precipitation  in  depressions,  causing  it  to  infiltrate 
rather  than  run  off. 

Figure  15  depicts  recharge  and  discharge  areas  in  valley  fill  material 
along  East  Fork  Armells  Creek. 
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FIGURE  15       RECHARGE  /  DISCHARGE  AREAS  OF  THE  VALLEY  FILL  MATERIAL  FOR 

EAST  FORK  ARMELLS  CREEK,  ROSEBUD  MINE  AREA,   COLSTRIP,  MONTANA 


Figure  16  illustrates  the  recharge-discharge  areas  for  the  Rosebud  and 
McKay  coal  aquifers  within  the  hydrologic  study  area.    Most  recharge  appears  to 
occur  in  the  vicinity  of  Rosebud  Mine  Area  C,  the  headwaters  of  East  Fork 
Arraells  Creek.     As  the  groundwater  moves  away  from  the  bedrock  recharge  areas,  a 
small  percentage  is  discharged  to  spoils  or  valley  fill  adjacent  to  East  Fork 
Armells  Creek.    The  major  portion  is  carried  by  the  two  coal  aquifers  and  moves 
southeastward  to  discharge  points  along  the  outcrops  of  both  aquifers.  Although 
the  Rosebud  overburden  and  Rosebud/McKay  interburden  follow  the  same  structural 
trend,  they  do  not  transmit  much  water  and  thus,  have  not  been  considered  with 
respect  to  recharge-discharge. 

vi.  Groundwater-Surface  Water  Relationship 

Within  the  hydrologic  study  area,  groundwater  from  bedrock  is  discharging  to 
valley  fill  and  hence  to  surface  water  along  minor  reaches  of  East  Fork  Armells 
Creek  above  Colstrip.    For  a  segment  of  East  Fork  Arraells  Creek  above  (and  pro- 
bably below)  Colstrip,  the  stream  and  the  valley  fill  are  recharging  the  bedrock 
aquifer . 

Further  to  the  southeast,  a  major  groundwater  discharge  zone  occurs  along  a 
series  of  coulees  tributary  to  Rosebud  Creek  (Figure  16).     The  Rosebud  and 
McKay  coal  seams  both  crop  out  along  these  coulees. 

Leakage  from  the  surge  pond  to  valley  fill  and  hence  to  East  Fork  Armells 
Creek  occurs  below  Colstrip  contributing  to  stream  flow  downstream  from  the 
Colstrip  townsite. 

During  periods  of  high  streamflow,  there  is  a  potential  for  surface  water  to 
recharge  valley  fill  where  water  may  be  stored  temporarily  in  valley  fill 
materials.    This  water  would  either  drain  back  into  the  channel  or  remain  as 
part  of  the  valley  fill  groundwater,  depending  upon  the  groundwater  level. 

The  extent  of  subirrigation  in  the  valley  fill  material  depends  on  depth  to 
groundwater,  texture  of  the  valley  fill  material,  the  type  of  vegetation,  and 
relationships  between  ground  and  surface  water.     Figure  17  illustrates  the 
areas  in  which,  according  to  the  above  criteria,  subirrigation  is  known  or 
expected  to  occur. 

vii.  Groundwater  quality 

Groundwater  quality  in  the  Rosebud  Mine  area  is  influenced  and  controlled  by 
geology,  climate,  and  human  activities.     Geologic  materials  controlling  near- 
surface  water  quality  are  Rosebud  spoils,  valley  fill  material.  Rosebud  coal 
overburden.  Rosebud  coal,  Rosebud/McKay  interburden,  and  McKay  coal. 

The  influence  of  climate  on  water  quality  in  the  Rosebud  Mine  area  is 
generally  related  to  the  number,  duration,  and  frequency  of  precipitation 
events . 

Human  activities  potentially  influencing  groundwater  quality  in  the  Rosebud 
Mine  area  are  mining,   the  electric  generating  facilities,  and  Colstrip  community 
activities.     Areas  where  water  quality  may  be  affected  are  depicted  in  Figure 
IS. 
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FIGURE  16         ROSEBUD  COAL  AND  McKAY  COAL  RECHARGE/DISCHARGE  AREAS,  ROSEBUD  MINE,  MONTANA 
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The  present-day  quality  of  groundwater  in  Area  C  has  not  been  affected  by 
human  activity. 


viii.     Water  quality  suitability 

Suitability  of  waters  for  irrigation  depends  to  a  large  extent  on  factors 
such  as  soil  type,  drainage  conditions,  management  practices,  crop  type,  and  the 
salinity  hazard  of  the  water.    The  classification  shown  in  the  following  table, 
as  modified  from  the  U.S.   Salinity  Laboratory  Staff  (195A),   is  often  used  with 
respect  to  irrigation  water: 


Salinity  hazard  Range  of  dissolved  solids 

Low  Less  than  170  mg/1 

Medium  170-500  mg/1 

High  500-1,500  rag/1 

Very  High  More  than  1,500  mg/1 

Raising  livestock  is  an  important  industry  throughout  the  Rosebud  Mine  area 
and  stock  watering  is  an  important  water  use.     Livestock  tolerance  to  high 
levels  of  dissolved  solids  depends  upon  the  type  and  age  of  stock  and  the  period 
of  adjustment  to  higher  levels.     Stock  water  standards  for  Montana  waters  (McKee 
and  Wolf,   1971)  are  shown  below: 


Category  Range  of  dissolved  solids 

Good  Less  than  2,500  mg/1 

Fair  2,500-3,500  mg/1 

Poor  3,500-4,500  mg/1 

Unfit  More  than  4,500  mg/1 


Poultry,  pigs,  horses,  cattle,  and  sheep  (in  respective  order)  have 
increasing  degrees  of  tolerance  to  salinity.    McKee  and  Wolf  (1971)  list  the 
suggested  upper  limits  of  dissolved  solids  concentration  for  various  types  of 
stock  as  follows : 


Concentration,  in 

Livestock  milligrams  per  liter 

Poultry  2,860 

Pigs  4,290 

Horses  6,430 

Cattle  (dairy)  7,150 

Cattle  (beef)  10,100 

Sheep  (adult)  12,900 


Some  investigators  suggest  that  these  values  are  much  too  high  for  optimal 
growth  and  development  of  livestock.  It  has  also  been  determined  that  certain 
major  ions  may  be  more  limiting  than  the  sum  of  all  constituents. 

Most  groundwaters  in  the  Rosebud  Mine  area  and  Area  C  have  average  TDS  con- 
centrations ranging  from  1,500  to  2,500  mg/1.     The  range  of  concentrations  nor- 
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mally  varies  from  500  to  3,500  mg/1.     For  livestock  use,  this  range  would  fit 
the  categories  of  "fair"  to  "good".     As  applied  to  irrigation,  the  salinity 
hazard  classification  indicates  that  a  "very  high"  hazard  exists. 


Rosebud  spoils 

The  groundwater  that  occurs  in  the  spoils  generally  has  higher  TDS  con- 
centrations than  the  Rosebud  overburden  or  the  Rosebud  coal  aquifers.  Average 
TDS  level  in  the  Rosebud  Mine  area  for  35  spoil  wells  is  3,300  mg/1,  as  com- 
pared to  1,250  mg/1  for  22  wells  in  the  Rosebud  overburden  aquifer  and  1,890 
mg/1  for  55  wells  in  the  Rosebud  aquifer.     TDS  levels  of  spoils  wells  at  the 
nearby  Big  Sky  Mine  average  3,400  mg/1. 

Increases  in  calcium,  magnesium,  sodium,  bicarbonate,  sulfate,  and  chloride 
were  recorded  for  spoils  wells,  which  were  generally  in  proportion  to  increases 
in  TDS  found  in  Rosebud  overburden  and  Rosebud  coal  wells.  The  pH  of  spoils 
waters  is  slightly  lower  than  that  of  overburden  waters,  ranging  from  about  6.8 
to  7.8;  whereas,  the  pH  for  overburden  water  ranges  from  7.2  to  8.4.  Iron  con- 
centrations are  slightly  lower;  whereas,  manganese  is  slightly  higher  in  spoils 
waters  than  in  overburden  waters.  Other  trace  elements  are  comparable  in  over- 
burden and  spoils.  Spoils  waters  fall  into  a  fair-to-poor  category  for 
livestock  watering. 

Valley  fill  aquifer 

Water  quality  in  the  valley  fill  of  the  Rosebud  Mine  area  is  quite  variable, 
with  TDS  ranging  from  about  1,300  to  6,000  mg/1.     The  average  concentration  for 
all  wells  is  about  2,800  mg/1.     Highest  concentrations,  in  the  range  of  3,500  to 
6,000  mg/1,  are  found  at  random  locations  and  result  from  natural  causes  and  the 
impact  of  mining. 

Water  quality  in  the  Area  C  valley  fill  has  not  been  impacted  by  mining  and 
is  more  variable  than  that  of  other  undisturbed  areas.    TDS  concentrations  range 
from  1,390  mg/1  to  4,680  mg/1.     Higher  concentrations  are  found  toward  the 
western  end  of  the  area  and  in  Stocker  Creek  headwaters,  where  concentrations 
are  predominantly  in  the  range  of  2,000  to  4,000  mg/1.     In  the  eastern  portion 
of  Area  C  and  in  the  mid-reach  of  Stocker  Creek,  concentrations  range  from  about 
1,500  to  2,000  mg/1. 

Trace  element  and  nutrient  levels  are  at  or  near  detection  levels.  These 
are  well  below  drinking  water  standards,  and  should  present  no  problems.  All 
waters  should  be  suitable  for  stock  watering,  the  primary  use  in  this  area. 

Rosebud  coal  overburden 

Analyses  of  water  from  three  wells,  drilled  in  the  overburden  in  Area  C  show 
that  TDS  levels  range  from  400  to  2,500  mg/1.     The  overburden  well  nearest  to 
Area  C,  Block  I  is   located  at  the  western  extremity  of  Block  I  and  has  a  TDS 
level  of  2,410  mg/1.     Chemical  data  from  overburden  wells  in  Area  C  are  similar 
to  data  collected  in  Area  B.     TDS  concentrations  in  Area  B  range  from  600  to 
2,500  mg/1,  and  average  1,850  mg/1.     These  concentrations  have  been  used  as 
reasonable  estimates  of  water  quality  in  the  overburden  in  Area  C. 
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Rosebud  coal 


Some  of  the  best  quality  groundwater  in  the  Rosebud  Mine  area  is  found  in 
the  Rosebud  coal  aquifer.     TDS  concentrations  range  from  400  to  6,500  mg/1; 
however,   the  majority  of  water  samples  had  TDS  concentrations  in  the  range  of 
400  to  1,500  mg/1. 


The  three  wells  drilled  in  Area  C,  Block  1  have  TDS  concentrations  of  534 
mg/1,  459  mg/1  and  2,260  mg/1.    Much  of  the  water  underlying  Block  I  is  probably 
similar  in  quality. 


Interburden  aquifer 

The  predominant  range  of  TDS  for  all  interburden  wells  in  the  Rosebud  Mine 
area  is  1,500  to  3,000  mg/1.    TDS  concentration  for  the  Rosebud  Mine  area  ranges 
from  684  to  3,500  mg/1.     There  is  no  direct  evidence  in  the  Rosebud  Mine  area 
that  waters  from  spoils  have  contaminated  or  penetrated  the  interburden  aquifer; 
however,  power  plant  wastes  appear  to  have  caused  an  increase  in  TDS  in  the 
interburden  aquifer  near  the  townsite  of  Colstrip.     In  1980,  water  in  some  wells 
located  below  or  near  industrial  ponds  had  TDS  concentrations  as  high  as  8,000 
to  9,000  mg/1.     Premining  levels  were  probably  in  the  range  of  500  to  3,500 
mg/1  (Botz,  1978). 

Two  wells,  located  in  the  vicinity  of  Area  C,  Block  1,  have  TDS  concentra- 
tions of  1,655  and  2,700  mg/1,  respectively. 


McKay  coal 

Two  types  of  water  are  found  in  the  McKay  aquifer:     a  magnesium-sulf ate 
a  sodium-sulfate  type.     Except  where  affected  by  spoils  water,  TDS  con- 
centrations range  from  about  500  to  2,500  mg/1. 

Sub-McKay  aquifer 

The  majority  of  waters  in  the  sub-McKay  are  of  the  sodium-sulfate  type 
the  Rosebud  Mine  area.     TDS  concentrations  in  the  sub-McKay  waters  of  the 
Rosebud  Mine  area  are  generally  in  the  range  of  1,000  to  3,000  mg/1. 


ix.     Groundwater  use 

Groundwater  withdrawn  from  the  water-bearing  strata  in  the  Rosebud  Mine  area 
is  primarily  used  for  livestock.     A  few  wells  are  also  used  for  domestic  water 
supply.     Based  on  data  presented  by  Van  Voast  (1977),  approximately  36  percent 
of  the  domestic  and  stock  wells  are  completed  in  the  sub-McKay  aquifer.     Of  the 
remaining  stock  water  and  domestic  wells  in  the  area,  30  percent  are  completed 
in  the  Rosebud  overburden,  ten  percent  are  completed  in  the  Rosebud  coal,  and 
less  than  ten  percent  are  completed  in  the  valley  fill  and  McKay  coal.  Sixteen 
percent  of   the  recorded  wells  in  the  study  are  either  completed  in  other 
aquifers  or  well  records  cannot  be  located. 
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The  McKay  coal  aquifer  is  rarely  used  as  a  water  source  because  of  its  low 
productivity . 

Ephemeral  springs  are  also  used  for  livestock  watering. 


2 .    Applicant's  Proposal 

a.     Surface  Water  Hydrology 

Western  Energy's  sediment  control  plan  includes  a  system  of  mine  sediment 
ponds,  diversions,  sediment  traps,  and  planned  pumping  to  control  runoff  and  to 
prevent,  to  the  extent  possible,  additional  contributions  of  sediment  to 
streamflow.     Control  measures  will  be  designed  to  meet  the  more  stringent  of 
applicable  state  or  federal  regulations  and  to  minimize  erosion  to  the  extent 
possible . 

The  applicant's  plan  for  handling  surface  flows  during  the  raining  phase  is 
shown  in  the  permit  application  on  Exhibit  "K" ,  Drainage  Plan  Map.  Overland 
flows  are  intercepted  by  existing  natural  drainages,  recreated  drainages  (after 
mining  progresses  far  enough),  interceptor  ditches,  and  road  ditches  and  the 
water  is  then  directed  to  sedimentation  ponds  and  sediment  traps  (which  serve 
small  areas  only)  in  order  to  trap  sediment  and  prevent  it  from  leaving  the  per- 
mit area.     As  shown  on  Exhibit  "K" ,   sedimentation  ponds  are  placed  at  or  near 
the  permit  boundary  where  flows  concentrate.     All  sedimentation  ponds  have  been 
designed  for  total  retention  of  runoff  from  the  10-year,  24-hour  precipitation 
event.     Sediment  storage  volume  provided  in  each  pond  is  0.035  acre-feet  per 
acre  of  disturbed  area,  as  tabulated  in  Table  48,  p.  390,  Volume  2.  Emergency 
spillways  are  designed  to  safely  pass  the  runoff  from  a  25-year,  24-hour  peak 
discharge  event  (p.  381,  Volume  2,  Area  C,  Block  1  permit  application). 

No  ponds  with  embankments  higher  than  20  feet  will  be  used  (p.  381,  Volume 
2).     Some  ponds  will  utilize  the  haul  road  fill  for  the  pond  embankment  (p.  384, 
Volume  2,  and  Exhibit  "K" ,  Drainage  Plan  map.  Volume  5,  Area  C,  Block  1  permit 
application) . 

Because  the  ponds  will  be  built  to  contain  the  10-year,  24-hour  runoff 
event,  emergency  spillways  are  designed  to  safely  carry  the  25-year,  24-hour 
event  (p.  384,  Volume  2).     Spillway  capacities  are  computed  using  the  Manning 
equation.     The  supercritical  flows  in  the  spillway  from  the  spillway  crest  to 
below  the  toe  of  the  embankment  will  be  carried  in  a  half-round  CMP  chute  sec- 
tion.   An  energy  dissipator  consisting  of  a  riprap  apron  will  be  provided  at  the 
end  of  the  chute  section  to  prevent  erosion  (pp.  384,  385,  and  Figures  14  and  15, 
pp.  395  and  396,  Volume  2,  Area  C,  Block  1  permit  application). 

Discharge  from  sedimentation  ponds  will  be  controlled  by  energy  dissipators , 
riprap  channels  and  other  devices,  where  necessary,   to  reduce  erosion,   to  pre- 
vent deepening  or  enlargement  of  stream  channels,  and  to  minimize  disturbance  of 
the  hydrologic  balance.     Discharges  of  water  from  sedimentation  ponds  to  East 
Fork  Arraells  and  Stocker  Creeks  will  be  in  compliance  with  all  federal  and  state 
laws  and  regulations,  and  with  the  effluent  limitations  established  in  26.4.633. 
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Because  the  sedimentation  ponds  are  designed  to  contain  the  10-year,  24-hour 
event,  no  sediment  should  leave  the  permit  area  under  usual  conditions.  Sediment 
ponds  will  not  be  removed  until  the  disturbed  area  has  been  restored,   the  vege- 
tation requirements  are  met,  the  drainage  entering  the  pond  has  met  applicable 
state  and  federal  water  quality  requirements  for  the  receiving  stream,  and  evi- 
dence is  provided  to  DSL  demonstrating  that  the  drainage  basin  has  stabilized. 

Western  Energy's  surface  water  monitoring  program  includes  weirs,  flumes, 
and  stage  recorders  on  East  Fork  Armells  and  Stocker  Creeks  and  several  of  their 
ephemeral  tributaries.     The  monitoring  devices  are  maintained  monthly  and  sampled 
as  flows  occur.     Surface  water  quality  analyses  are  submitted  on  a  quarterly 
basis . 

The  proposed  reconstructed  drainage  system  for  Area  C  (as  shown  on  Exhibit 
"K",  Volume  5,  Area  C,   Block  1  permit  application)  will  closely  resemble  the 
premining  configuration.    Determination  of  the  premining  drainage  morphology  was 
accomplished  by  examination  of  aerial  photography  and  field  survey  of  channel 
profiles  and  cross  sections.     Drainage  design  will  emphasize  channel  and 
floodplain  dimensions  that  approximate  the  premining  configuration  and  that  will 
blend  with  the  undisturbed  drainage  above  and  below  the  area  to  be  reclaimed. 
The  average  drainage  gradient  will  be  maintained  with  concave  longitudinal  pro- 
files. 

b.     Groundwater  Hydrology 

During  raining,  groundwater  in  the  Rosebud  coal  seam  intercepted  by  the 
active  pit  would  be  pumped  to  be  used  as  dust  suppressant  or  diverted  to 
settling  ponds.     The  amounts  diverted  would  probably  be  minor  because  the 
Rosebud  coal  transports  little  water.    Drawdowns  as  a  result  of  mining  in  Area 
C  in  nearby  Rosebud  coal  wells  would  probably  be  less  than  5  feet  at  a  distance 
of  one  mile  from  the  pit. 

Western  Energy's  groundwater  monitoring  program  includes  monitoring  obser- 
vation wells  for  water  levels  and  water  quality  on  a  regular  basis. 

There  is  good  evidence  that  the  quality  of  water  in  backfilled  spoils  of  the 
Rosebud  Mine  is  worse  than  the  ambient  quality  of  water  in  the  Rosebud  coal,  one 
of  the  important  shallow  aquifers  in  the  Colstrip  area.     Average  spoils  water 
quality  is  as  much  as  iVl  times  worse  in  the  35  year  old  spoils  in  Area  E  and  in 
3  to  5  year-old  spoils  in  Area  B  than  average  Rosebud  coal  water  quality.  The 
significance  of  water  quality  degradation  of  this  magnitude  is  dependent  on  the 
use  to  which  the  spoils  water  may  be  put  and  on  the  extent  to  which  it  will 
affect  waters  outside  the  mine.     The  relative  and  absolute  importance  of  the 
various  factors  which  affect  spoils  water  quality  are  poorly  understood. 

Although  spoils  water  quality  may  be  within  the  absolute  range  of  regional 
undisturbed  groundwater  quality  on  the  whole,  strip  mining  is  causing  and  has 
caused  degradation  of  groundwater  quality.     The  following  statements  from  Van 
Voast's  work  support  this  claim: 

Spoils  in  the  oldest  part  of  the  Rosebud  t-line 
contain  waters  that  are  more  mineralized  than 
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those  in  younger  spoils  or  in  nearby  undisturbed 
aquifers  (Van  Voast,  et .  al . ,  1977,  p.  42). 

In  general,  waters  from  coal  beds  are  less 
mineralized  than  waters  from  inorganic 
materials.     Leachates  from  spoils  will 
probably  have  total  dissolved  solids  (TDS) 
concentrations  ranging  between  1000  and 
5000  mg/1,  and  the  general  quality  of 
groundwater  in  the  mined  area  will  ultimately 
alter  to  become  more  representative  of 
waters  in  other  non-coal  aquifers  (Van  Voast, 
et.  al.,  1977,  p.  42). 

Van  Voast,  et .  al .  (1978)  compares  undisturbed  groundwater  quality  with 
spoils  water  quality.     His  statistical  analyses  of  TDS  shows  that  the  average 
TDS  value  (3,051  mg/1)  in  Colstrip  spoils  is  statistically  different  at  the  95 
percent  confidence  level  from  the  average  value  (1,758  mg/1)  of  Colstrip  stock 
and  domestic  waters.     Data  reported  in  the  1978  publication  indicate  that  the 
prediction  of  the  above  quoted  postmining  ground  water  TDS  levels  would  be  1,200 
to  7,000  mg/1  instead  of  1,000  to  5,000  mg/1. 

After  mining,  groundwater  quality  in  the  spoils  and  ultimately  in  the  allu- 
vium and  surface  flow  of  East  Fork  Armells  Creek  and  Stocker  Creek  would  be 
reduced.     Total  dissolved  solids  would  very  likely  increase,  as  would  con- 
centrations of  mineral  trace  elements  (Van  Voast  and  others,   1977,   1978).  The 
premining  direction  of  ground  water  flow  into  East  Fork  Armells  Creek  and 
Stocker  Creek  would  be  reestablished  as  replaced  spoils  become  saturated.  After 
several  years  or  perhaps  decades,  groundwater  quantity  and  direction  of  flow 
would  approximate  the  premining  condition.     It  will  probably  take  more  than 
several  decades  for  ground  water  quality  in  spoils  aquifers  to  attain  premining 
levels.    As  shown  above,  water  in  35  year-old  spoils  has  not  yet  reached  pre- 
mining levels  of  quality. 

C.  Wildlife 

1 .     Existing  Environment 

The  proposed  permit  area  has  a  semi-arid  climate  typical  of  the  continental 
steppes  of  the  Northern  Great  Plains.     Precipitation  is  low  but  variable  and 
falls  primarily  during  the  warmer  months.     The  proposed  Area  C,   Block  1  mine  is 
within  the  East  Fork  Armells  Creek  drainage,  which  is  a  tributary  of  the 
Yellowstone  River  watershed. 

The  area  is  characterized  by  rolling  uplands  including  of  buttes,  broken 
ridges,  sandstone  outcrops  and  rough,  gullied  land.     The  major  habitat  types 
within  Area  C,  Block  1  are:     upland  grassland,  agricultural,  sagebrush/grassland 
and  timber /grass land. 

Wildlife  studies  in  the  Colstrip  area  Include  baseline  and  monitoring 
reports  from  1973  to  the  present  conducted  by  Ecological  Consulting  Service 
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(ECON  1973,  1974,  1975,  1976,  1977a,  1977b,  1978,  1979)  and  Western  Energy  (WECo 
unpublished  data) . 

Portions  of  the  Area  C  mine  plan  were  not  included  in  the  wildlife  study 
area  from  1973-77.     However,  the  study  area  from  1978  to  the  present  included 
Area  C  (Figure  1,  Appendix  H,  DEIS).     Data  has  been  collected  on  big  game, 
upland  game  birds,  raptorial  birds  and  small  mammals.     Incidental  observations 
or  seasonal  routes  were  used  to  record  the  songbirds,  waterfowl,  mammalian  pre- 
dators, reptiles  and  amphibians  inhabiting  the  area  (pp.  110—139,  Volume  I,  per- 
mit application). 

a.     Big  Game 

Pronghorn  antelope  (Antilocupra  americana)  are  commonly  observed  in  Area  C 
(approximately  25  observations)  during  the  spring,  summer  and  fall  when  use  of 
grasslands  and  agricultural  types  predominate.     Only  eight  observations  have 
been  made  within  the  permit  area  during  the  winter  season.     Winter  range  is 
available  outside  the  proposed  permit  area  but  within  the  local  area  along  the 
Upper  East  Fork  Armells  Creek,  Upper  Lee  Coulee  and  Stocker  Creek  drainages. 
Only  eight  observations  have  been  made  within  the  permit  area  during  the  winter 
season.     Fawning  probably  occurs  within  the  proposed  permit  area  since  the  area 
does  contain  suitable  habitat  and  is  used  in  the  spring  (pp.  11-83  and  84,  DEIS 
and  pp.  113  and  114,  Volume  I,  permit  application). 


The  habitats  where  mule  deer  (Odocoileus  hemionus)  are  most  commonly 
observed  are  the  timber  grassland  and  skunkbush  sumac  grassland.     Preferred  mule 
deer  habitats  are  well  dispersed,  particularly  on  the  northern  half  of  Area  C. 
Most  observations  of  mule  deer  were  in  the  spring,  summer  and  fall.     Only  a  few 
mule  deer  were  observed  in  the  winter.    Mule  deer  in  the  Colstrip  area  winter 
along  Greenleaf  Ridge  to  the  southeast  of  Area  C,  north  of  the  proposed  permit 
area  from  Stocker  Creek  to  Corral  Creek,  and  along  the  West  Fork  of  Armells 
Creek.     Shrubby  areas  associated  with  Ponderosa  pine  are  available  for  mule  deer 
fawning  in  Area  C  (pp.  114  and  115,  Volume  I,  permit  application;  pp.  11-85, 
DEIS). 

Only  a  few  white-tailed  deer  observations  have  been  recorded  for  the  ten 
years  of  wildlife  data  collection  in  the  Colstrip  area. 

The  area  does  not  support  a  sizable  number  of  white-tailed  deer  (Odocoileus 
virginianus) .     Elk  (Cervus  elaphus)  have  been  reported  in  the  area,  however  it 
does  not  support  a  permanent  elk  population  (p.   11-85,  DEIS). 

b .     Upland  Game  Birds 

The  sharp-tailed  grouse  (Pedioecetes  phasianellus )  has  been  the  most  common, 
widely  distributed  upland  game  bird  on  the  study  area,  with  approximately  75 
separate  observations  on  the  proposed  permit  area  since  1973,  exclusive  of 
dancing  ground  counts.     Habitat  use  in  the  winter  was  mainly  along  creeks  and 
coulee  bottom  habitats.     During  the  spring,  open  grassland  and  agricultural 
types  showed  the  heaviest  use.     Summer  use  of  habitat  types  was  evenly  distri- 
buted and  full  use  was  mainly  in  timbered  and  skunkbush  sumac  types. 
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Six  sharp-tailed  grouse  dancing  grounds  have  been  documented  in  Area  C  study 
area,  of  these,  five  were  active  in  1980.     Locations  of  these  grounds  are  shown 
in  Volume  1,  Figure  7,  Area  C  Block  1  permit  application.     Only  one  active 
dancing  ground  is  located  within  the  proposed  permit  area  in  Section  1. 
Seventeen  males  was  the  high  count  at  the  ground  in  1980. 

Sharp-tailed  grouse  nest  searches,  using  trained  bird  dogs  and  cable 
dragging  techniques,  have  not  revealed  any  nests  of  grouse  (pp.   115-117,  Volume 
1,  Area  C,  Block  Iperrait  application,  pp.     11-86  and  87  DEIS). 

A  total  of  70  ring-necked  pheasants  (Phasianus  colchicus)  have  been  observed 
in  39  separate  observations  on  the  Area  C  study  area  since  1973.     Nearly  every 
observation  has  been  made  along  East  Fork  of  Armells  Creek  or  its  tributaries, 
in  either  creek  bottom/coulee  bottom  or  silver  sagebrush  grassland  habitat 
types,  the  latter  being  closely  associated  with  the  drainages.     Crowing  counts 
have  been  conducted  for  five  years  along  East  Fork  Armells  Creek,  with  the 
average  number  of  calls  per  two-minute  stop  ranging  from  a  low  of  0.3  in  1979  to 
a  high  of  4.4  in  1980  (pp.  117  and  118,  Volume  1,  Area  C,  Block  1  permit 
application) . 

Observations  of  gray  partridge  (Perdix  perdix)  have  been  infrequent,  mainly 
associated  with  open  shrub-grasslands  near  small  grain  fields  (p.   118,  Volume 
1,  Area  C,  Block  1  permit  application). 

Sage  grouse  (Centrocerus  urophasianus )  are  not  common  in  the  Colsrip  area 
and  have  not  been  observed  in  Area  C  (p.   118,  Volume  1,  Area  C,  Block  I  permit 
application  and  p.   11-87,  DEIS). 

A  lone  hen  Merriam's  turkey  (Meleagris  gallopavo)  was  observed  within  the 
two-mile  buffer  of  Area  C,  Block  I  area  during  the  spring  of  1980  in  the  skunk- 
bush  sumac/grassland  habitat.     Several  sightings  have  been  reported  in  the 
Colstrip  vicinity  by  ECON  biologists  (p.  118,  Volume  1,  Area  C,  Block  1  permit 
application)  . 

c .    Mammalian  Predators 

Coyote  (Canis  latrans)  observations  have  been  relatively  evenly  distributed 
throughout  the  study  area.     The  number  of  coyotes  observed  per  hour  of  obser- 
vational flight  has  been  calculated  since  1974  and  ranged  from  a  high  of  2.8  in 
1976  to  a  low  of  0.8  in  1979.     This  decreasing  trend  in  recent  years  could  be 
related  to  the  dramatic  increase  in  the  value  of  coyote  hides  and  the  resulting 
increase  in  hunting  pressure,  particularly  by  aircraft  (p.   119,  Volume  I). 

A  single  bobcat  (Lynx  rufus)  observation  has  occurred  since  1973,  within  the 
two-mile  buffer  of  the  Area  C  (p.  119,  Volume  1,  Area  C,  Block  1  permit 
application) . 

Red  fox  (Vulpes  fulva)  have  been  observed  in  the  Colstrip  area,  but  no 
observations  have  been  made  within  Area  C  (p.   119,  Volume  1,   Area  C,   Block  1 
permit  application). 
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The  long-tailed  weasel  (Mustela  frenata) ,  badger  (Taxidea  taxus) ,  raccoon 
(Procyon  lotor )  and  striped  skunk  (Mephitis  mephitis)  have  also  been  reported  in 
the  Colstrip  vicinity  (Appendix  H,  Table  3,  DEIS). 

d .  Raptors 

The  golden  eagle  (Aquila  chrysaetos)  is  a  year-round  resident  of  the 
Colstrip  area.    A  stick  nest  situated  on  a  sandstone  outcrop  occurs  in  Section 
11,  TIN,  R40E  just  outside  the  proposed  permit  boundary.     This  nest  was  active 
in  1978  and  successfully  fledged  one  young.     This  nest  has  been  decorated  with 
pine  boughs  the  past  two  springs  (1979-80)  and  appears  to  be  supernumary.  An 
active  golden  eagle  nest  with  two  chicks  is  located  to  the  southeast  of  Area  C 
along  Lee  Coulee.    Another  stick  nest  is  located  in  a  ponderosa  pine  tree,  one 
mile  northwest  of  the  buffer  zone.     This  nest  has  not  shown  any  signs  of  use 
since  first  located  in  1978  (p.  120,  Volume  I,  permit  application,  personal  com- 
munication with  Western  Energy  biologist). 

The  prairie  falcon  (Falco  mexicanus)  is  a  common  resident  of  the  area. 
Nesting  by  this  species  is  strictly  limited  to  sandstone  outcrops  in  this  area. 
One  active  eyrie  is  located  in  an  outcrop  in  Section  11,  TIN,  R40E  adjacent  to 
the  Area  C,   Block  I  boundary  and  within  the  Area  C  mine  plan.   Several  other 
active  prairie  falcon  eyries  have  been  documented  in  the  Colstrip  vicinity  (p. 
121  and  122,  Volume  1,  Area  C,  Block  1  permit  application). 

The  rough-legged  hawk  ( Buteo  lagopus )  is  a  common  winter  resident  associated 
with  open  grasslands  where  its  principle  prey  consists  of  small  rodents  (p.  121, 
Volume  1,  Area  C,  Block  1  permit  application). 

Stick  nests  of  the  red-tailed  hawk  (Buteo  jamaicensis)  have  been  located 
both  in  ponderosa  pine  trees  and  in  sandstone  outcrops  in  the  Colstrip  vicinity. 
No  active  nests  have  been  located  in  Area  C,  Block  1  (p.  121,  Volume  1,  Area  C, 
Block  1  permit  application). 

Other  raptorial  species  in  the  Colstrip  area  which  have  no  known  nests 
within  the  proposed  permit  area  include:     the  northern  harrier  (Circus  cyaneus), 
great-horned  owl  (Bubo  virginianus ) ,  Kestrel  (Falco  sparverius),  merlin  (Falco 
columbarius) ,  short-earred  owl  (Asio  flammeus),  and  burrowing  owl  (Speotyto 
cunicularia)  (pp.  120-122,  Volume  1,  Area  C,  Block  1  permit  application). 

e .  Waterfowl 

Observations  of  waterfowl  are  generally  correlated  to  stock  ponds  and  to 
ephemeral  streams.     The  following  species  have  been  observed  in  the  Area  C  study 
area:    mallard  (Anas  platyrhynchos) ,  blue-winged  teal  (Anas  discors),  green- 
winged  teal  (Anas  carolinensis) ,  gadwall  (Anas  strepera),  northern  shoveler 
(Anas  clypeata) ,  American  wigeon  (Anas  americana) ,   redhead  (Ay thy a  americana) , 
lesser  scaup  (Aythya  af finis),  bufflehead  (Bucephala  albeola),  and  Canada  goose 
(Branta  canadersis)   (p.   120,  Volume  1,  Area  C,   Block  1  permit  application). 

f.  Other  Mammals 
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Small  mammal  trap  lines  have  documented  the  presence  of  western  deer  mice 
(Peromyscus  maniculatus) ,  prairie  voles  (Mlcrotus  ochrogaster)  and  western  har- 
vest mice  (Reithrodontomys  megalotis). 

Population  estimates  ranged  from  8-11  per  acre  in  nearby  grassland  sites 
(ECON  1978). 

Also  present  in  the  area  are:     cottontails  ( Sylvilagus  spp.),  whitetail 
jackrabbits  (Lepus  townsendii),   thirteen-lined  ground  squirrels  (Spermophilus 
tridencemlineatus) ,  black-tailed  prairie  dogs  (Cynomys  ludovicianus)  porcupines 
(Erethizon  dorsatun)  and  pocket  gophers  (Thomomys  talpoides)   (p.   123,  Volume  1, 
Area  C,  Block  1  permit  application). 

g.  Songbirds 

A  complete  list  of  avian  taxa  observed  in  the  Cols  trip  vicinity  since  1974 
is  present  in  Table  30,  page  131,  Volume  1,  Block  1,  Area  C  permit  application 
and  Table  4,  Appendix  H,  DEIS.     No  threatened  or  endangered  species  have  been 
observed.     State  species  of  special  concern  that  have  been  observed  in  the  area 
include  the  eastern  bluebird  (Sialia  silis)  and  the  western  bluebird  (Sialia 
mexicana)  (Flath,  1981). 

h.  Reptiles  and  Amphibians 

No  specific  surveys  have  been  made  for  reptiles  or  amphibians ,  but  inciden- 
tal sightings  liave  been  noted  in  the  annual  wildlife  surveys.  Prairie 
rattlesnakes  (Crotalus  viridis)  and  bull  snakes  (Pituophis  melanoleucus)  were 
commonly  sighted.     Other  reptiles  and  amphibians  mentioned  in  the  annual 
wildlife  survey  reports  included  the  snapping  turtle  (Chelydra  serpentina), 
painted  turtle  (Chrysemys  picta) ,  sagebrush  lizard  (Sceloporus  graciosus) , 
hognose  snake  (Heteroden  sp.),  racers  (Coluber  constrictor),  salamanders 
(Ambystoma  sp.)  and  frogs. 

Hognose  snakes  of  special  concern  in  Montana  may  be  present,  especially  in 
farmland  in  Area  C.  Prairie  rattlesnakes  inhabit  virtually  all  of  the  habitat 
types  present  in  Area  C  (Volume  1,  Area  C,  Block  1  permit  application  p.  11-88 
and  89,  DEIS). 

i .  Threatened  and  Endangered  Species 

Bald  eagles  (Haliacetus  leucocephalus)  and  a  peregrine  falcon  (Falco 
peregrinus)  have  been  observed  in  the  Wildlife  Study  Area  during  migration. 
These  two  birds  are  listed  as  endangered  species,  however  no  critical  habitat 
for  either  bird  is  known  to  be  present  in  the  Cols  trip  area.     No  specific  stu- 
dies for  these  species  were  conducted  (p.  11-89,  DEIS). 

Because  the  endangered  black-footed  ferret  (Mustela  nigripes)  is  largely 
dependent  on  prairie  dogs  for  food,  the  possibility  of  black-footed  ferrets 
being  present  must  be  considered.     The  only  known  prairie  dog  town  colony, 
approximately  100  acres  in  size,  is  north  of  Area  C  in  the  Stocker  Creek 
drainage.     In  1978  and  1979,   the  colony  was  inspected  for  black-footed  ferret 
sign.     Additionally,  a  spotlight  survey  for  black-footed  ferrets  was  conducted 
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in  1979.     These  surveys  did  not  reveal  any  evidence  of  the  black-footed  ferret 
(p.  123,  Volume  1,  Area  C,  Block  1  permit  application  and  p.  11-89,  DEIS). 

2 .    Applicant's  Proposal 

A  majority  of  the  area  within  the  permit  boundary  consists  of  open 
grasslands  or  agricultural  types.    Many  of  these  areas,  due  to  past  management, 
have  reduced  value  for  wildlife  cover  and  forage.     The  Upland  Cool-Season  Grass 
Mixture  to  be  used  in  revegetation ,  together  with  a  comprehensive  seeding  sche- 
dule incorporating  forbs  and  shrubs  into  the  system  prior  to  grass  seeding 
should  promote  the  establishment  of  a  grassland  habitat  suited  to  the  needs  of 
wildlife.     This  method  of  planting  allows  the  non-grass  fraction  of  the  plant 
community  to  become  established  before  total  grass  domination  occurs,  ensuring 
their  position  in  the  reclaimed  areas.     Forbs  and  shrubs  are  heavily  utilized  by 
many  wildlife  species  as  forage,  and  upon  maturity  will  afford  preferred  cover. 

Lowland/Drainage  and  Wetland/Riparian  Management  Units  are  particularly 
important  for  wildlife.     These  areas  have  consistently  high  shrub  cover  values 
and  show  high  use  by  wildlife  for  food  and  cover.     Where  high  erosional  risk 
areas  occur  along  reconstructed  drainages,  the  placement  of  native  sod  from  pre- 
mined  drainages  will  ensure  the  propagation  of  native  grasses  and  forbs.  Shrub 
plantings  by  tree  spade,  as  well  as  tublings  along  drainageways  will  be  exten- 
sive (Volume  2,  page  343).     Native  species  commonly  used  for  browse,  as  well  as 
cover,  will  be  planted  (see  Volume  2,  page  337  rev.).     An  interspersion  of 
native  species,  based  on  premining  inventories  conducted  by  ECON,   Inc.  in  1978 
and  1980,  will  be  planted  to  closely  approximate  those  communities  naturally^ 
occurring  in  drainages.     The  Revegetation/Wildlif e  enhancement  map  (Exhibit  "M" , 
Volume  6,  Area  C,  Block  1  permit  application),  delineates  postmining  drainages 
where  shrub  plantings  will  be  concentrated . 

To  encourage  postmining  use  of  the  revegetated  area  by  songbirds,  weathered 
cedar  posts  will  be  established  as  "singing  posts"  for  use  by  territorial  males. 
In  addition,  nest  boxes  suitable  for  small  cavity  nesting  species,  will  be 
placed  strategically  throughout  the  area. 

Reclaimed  lands  are  expected  to  have  unusually  high  small  mammal  populations 
for  the  first  5  to  10  years  and  under  good  management  should  continue  to  have 
higher  small  mammal  populations  than  the  premining  native  communities.     This  has 
been  documented  for  other  reclaimed  areas  in  the  Colstrip  vicinity  (ECON,  Inc. 
1978). 

Following  topsoil  laydown,  rocks  will  be  placed  in  such  a  way  that  the 
resulting  microhabitat  will  be  conducive  to  use  by  small  mammals,  reptiles,  etc. 
Rocks  size  will  be  limited  to  availability  and  equipment  capability.  Selected 
woody  shrubs  such  as  skunkbush  sumac  (Rhus  trilobata)  and  Wood's  rose  (Rosa 
woodsii)  will  be  transplanted  with  the  tree  spade  in  association  with  these 
recreated  rock  formations. 

Revegetated  areas  will  provide  spring  and  autumn  forage  for  mule  deer. 
Nocturnal  use  of  recently  revegetated  areas  nearby  is  quite  extensive.  Cover 
will  be  provided  by  the  timbered  ridges  nearby  which  will  not  be  disturbed.  The 
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Intersperslon  of  shrub  and  forb  species  in  the  revegetation  plan  will  enhance 
the  area  for  future  antelope  use.    Mule  deer  and  antelope  fawning  habitat  will 
be  mitigated  with  the  replacement  of  shrubby  draws,  small  depressions,  and  other 
areas  which  will  provide  additional  cover  such  as  sandstone  replacement  areas. 

One  active  sharp-tailed  grouse  (Pediocetes  phasianellus)  dancing  ground 
occurs  within  the  permit  area  boundary.     Although  no  raining  passes  are  scheduled 
for  the  particular  site,  haulroad  construction  and  the  general  increase  in  acti- 
vity could  cause  abandonment.     Every  effort  will  be  made  to  minimize  disturbance 
of  these  birds  during  the  spring  courtship  period.     This  dancing  ground  will  be 
closely  monitored  by  Western  Energy  Company's  wildlife  biologist  as  a  high 
priority  item. 

Should  this  dancing  ground  terminate  during  the  period  of  mine  activity, 
Western  Energy  Company  will  place  a  high  priority  on  the  recreation  of  a  dancing 
ground  at  this  site  following  reclamation.     The  Western  Energy  Company  wildlife 
biologist  would  work  closely  with  the  local  Montana  Department  of  Fish,  Wildlife 
and  Parks  biologists  in  this  endeavor,  should  the  need  arise.     Several  other 
dancing  grounds  are  present  within  the  wildlife  survey  buffer  zone  which  should 
provide  individuals  for  recruitment.     Past  work  done  by  ECON  for  Western  Energy 
Company  indicates  that  sharp-tails  utilize  reclaimed  areas  for  nesting  and  brood 
rearing.     Reclamation  may  be  instrumental,  by  means  of  a  secure  nesting  habitat, 
in  establishing  dancing  grounds  in  the  vicinity. 

Two  large  raptor  nest  sites  are  located  within  the  wildlife  survey  buffer 
zone.    A  golden  eagle  (Aquila  chrysaetos)  stick  nest,  which  was  most  recently 
used  for  nesting  in  1978,  is  situated  on  a  ledge  on  a  sandstone  outcrop.     It  has 
had  a  supernumary  status  during  1979  and  1980,  being  decorated  with  green  pine 
boughs,  but  was  not  used  for  nesting. 

A  prairie  falcon  eyrie  is  also  located  within  this  outcrop.     It  was  first 
used  in  1980.     Its  use  may  be  related  to  the  absence  of  the  golden  eagle  pair  on 
this  outcrop. 

Since  this  sandstone  outcrop  is  located  within  1/2  mile  of  the  proposed  per- 
mit area  and  is  within  future  mine  plan  limits,  the  Department  has  required 
Western  Energy  to  establish  and  maintain  an  100-meter  buffer  zone  around  the 
sandstone  outcrop  to  protect  active  nests,  the  structure  of  the  sandstone 
outcrop  and  the  actual  nest  structures. 

Another  method  of  enhancement  of  the  area  for  raptors  will  be  the  establish- 
ment of  strategically  placed  American  kestrel  (Falco  sparverius)  nest  boxes. 
Nest  boxes  are  commonly  accepted  by  kestrels,  and  with  the  increased  prey  base 
afforded  by  revegetated  areas,  should  show  excellent  use. 

Throughout  the  wildlife  reclamation  effort.  Western  Energy  Company  will 
solicit  input  and  assistance  from  the  Montana  Department  of  State  Lands,  the 
U.S.  Fish  and  Wildlife  Service  and  the  Montana  Department  of  Fish,  Wildlife  and 
Parks.     Newly  developed  techniques  and  expertise  will  be  incorporated  into  this 
plan  to  improve  its  overall  effect  on  the  areas  wildlife  resource  (pp.  316  - 
320,  Volume  2,   Area  C,  Block  1  permit  application). 
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Western  Energy  Company  did  not  find  the  presence  in  the  permit  area  of  any 
critical  habitat  of  a  threatened  or  endangered  species  listed  by  the  Secretary 
of  the  Interior.    No  plant  or  animal  listed  as  threatened  or  endangered  by 
Montana  has  been  observed  on  the  permit  area.     No  bald  or  golden  eagle  nests 
occur  on  the  proposed  permit  area,  however,  occasional  sightings  of  golden 
eagles  have  been  made  as  reported  in  the  Wildlife  Survey  26.4.304(12)  and  a 
golden  eagle  nest  does  occur  vd.thin  the  buffer  zone  and  life  of  mine  plan  area. 

Should  a  threatened  or  endangered  species  be  observed  in  the  proposed  permit 
area,  both  the  U.S.  Fish  and  Wildlife  Service  and  the  Department  of  State  Lands 
will  be  notified  immediately. 

The  electric  power  lines  and  other  transmission  facilities  of  the  permit 
area  are  designed  and  constructed  in  accordance  with  the  guidelines  set  forth  in 
environmental  criteria  for  electric  transmission  system  (USDI,  USDA,  1970). 
Distribution  lines  will  be  designed  and  constructed  in  accordance  with  REA 
Bulletin  61-10. 

Access  and  haulroads  are  located  so  as  to  minimize  impacts  to  important  fish 
and  wildlife  species.     Premine  plans  are  inspected  by  Western  Energy's  wildlife 
biologist  to  ensure  that  impacts  are  avoided. 

The  permit  area  does  not  contain  any  recognized  migration  routes  or  pond 
containing  hazardous  concentration  of  toxic-forming  materials. 

The  applicant  will  ensure  that  reclamation  will  provide  for  habitat  needs  of 
wildlife  species  endemic  to  the  area  in  an  equal  or  greater  capacity  than  was 
provided  prior  to  mining.     Inanimate  features  such  as  boulders,  scoria  rubble, 
dead  trees,  etc.  will  be  recreated  on  postmined  areas  as  proposed  on  the 
wildlife  enhancement  map  to  provide  habitats  comparable  with  premined  areas. 

No  habitats  of  unusually  high  value  for  fish  and  wildlife  have  been  deter- 
mined to  be  present  during  premining  inventories  on  the  permit  area. 

Natural  riparian  vegetation  will  be  reclaiming  along  reconstructed  draina- 
ges, and  where  practicable,  will  be  enhanced. 

Drainages  will  be  reclaimed  as  required  in  26.4.634. 

The  applicant  will  not  use  pesticides  on  the  area  during  strip  raining  and 
reclamation  operations,  unless  approved  by  the  department. 

To  the  extent  possible,  the  applicant  will  prevent,  control,  and  suppress 
range,  forest,  and  coal  fires  which  are  not  approved  by  the  department  as  part 
of  a  management  plan  (p.  562  (rev.).  Volume  2,  Area  C,  Block  1  permit 
application) . 

D.  Soils 

1 .     Existing  Environment 

Soils  in  the  proposed  Area  C  mine  area  were  formed  mainly  in  shales,  sandsto- 
nes, and  alluvium;  others  were  formed  in  siltstones,  clinker  and  colluvium.  The 
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majority  of  these  soils  are  moderately  deep  to  deep,  with  drained  soils  found  on 
uplands,  terraces,  fans,  footslopes,  low  terraces  and  flood  plains.  The 
balance  of  soil  types  consist  of  shallow,  well-drained  soils  on  uplands. 


Soils  in  the  mine  plan  area  are  generally  alkaline  in  reaction  and  exhibit 
carbonate  accumulations  in  B  and/or  C  horizons.     Some  soils  exhibit  accumula- 
tions of  soluble  salts.    Textures  range  from  loamy  sand  to  clay,  with  sandy 
loams,  loams,  and  silt  loams  being  the  predominant  textures. 

2.    Applicant's  Proposal 

a)  Soil  information  supplied  by  the  applicant  covers  the  proposed  permit 
area  in  Sections  1,  2,  3,  4,  5,  10,  11,  12,  TIN,  R40E,  Sections,  3,  4,  5,  6,  7, 
8,  TIN,  R41E,  and  Section  34,  T2N,  R41E,  and  includes  the  following:     a  soil 
mapping  unit  legend,  SCS  capability  and  suitability  ratings,  series  classifica- 
tion, recommended  salvage  depths,  an  approximation  of  the  soil  areas  extent  and 
volumes,  potential  productivity,  series  and  complex  (mapping  unit)  descriptions, 
representative  soil  profiles,  the  chemical  and  physical  analytical  results,  and 
soil  maps  of  the  mine  and  conveyor  corridor  area  to  a  scale  of  1"=400'  (Exhibits 
E  and  B-B,  permit  application).  The  designated  soil  series  and  mapping  units  are 
listed  in  Tables  2,  3,  and  4  of  this  report.     Descriptions  of  the  soils  and  the 
mapping  units  and  analytical  data  are  on  file  with  the  Department  as  part  of 
Western  Energy's  Area  C  application  (Volume  1,  Area  C,  Block  1  permit  applica- 
tion Rule  26.4.304(13),  pp.  146-278). 

The  soil  survey  on  the  proposed  mine  area  was  conducted  by  Jim  Meshnick  of 
Hardin,  Montana.    Additional  information  was  taken  from  the  USDA-SCS  Soil 
Survey,  Rosebud  County,  Montana,  March  1977,  and  by  Western  Energy's  Soil 
Scientist,  James  Cundiff. 

Samples  of  the  soils  were  taken  for  analysis  of  various  chemical  and  physi- 
cal properties  including  past  pH,  soluble  salt  content  of  a  water  saturation 
extract,  sodium  absorption  ratio  (SAR),  texture,  water-extractable  boron,  and 
saturation  percent.    Analyses  were  conducted  with  procedure  accepted  by  the 
Department  by  Montana  Testing  Laboratories,  Inc.  and  Northern  Testing 
Laboratories,  Inc. 

b)  All  suitable  soils  material  (including  A,  B,  and  C  horizons)  will  be 
salvaged  by  the  company  for  reclamation  purposes.     Surface  soil  horizons,  i.e., 
A  and  upper  portions  of  B  and  possibly  C  horizons,  will  be  salvaged  separately 
from  underlying  B  and  C  horizons.     All  but  five  of  the  31  soil  mapping  units 
will  be  presalvage-sampled  to  determine  the  site  specific  salvage  depth.  The 
mapping  units  designated  for  presalvage  sampling  (Vol.   1,  p.   143,   rev.  2)  show 
variability  in  chemical  and/or  physical  characteristics  such  as  texture,  SAR,  or 
salt  content.     Based  on  the  information  provided  by  the  applicant,  a  uniform 
respread  soil  depth  of  between  2.0  and  2.5  feet  can  be  anticipated. 

No  topsoil  substitutes  have  been  proposed  for  use  by  the  applicant. 

c)     All  trees  and  large  shrubs  will  be  removed  prior  to  the  soil  salvage 
operation.     Soil  will  be  removed  in  two  lifts  utilizing  scrapers.     The  first 
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Table  2_ 
Series 
Birney 
Busby 
Cabbart 

Chinook 

Cooers 

Delpoint 

Floweree 

Havre 

Kirby 

Kobar 
Kremlin 
Lonna 
Reidel 

Rentsac 

Savage 

Spang 

Vanstel 

Yamac 

Yawdim 


--  Area  C  Soil  Series  and  Their  Classification 
Family  Subgroup 
loamy-skeletal,  mixed      Borollic  Camborthids 
coarse-loamy  mixed  Borollic  Camborthids 


loamy,  mixed  (calcareous) 


frigid,  shallow 

coarse-loamy,  mixed 

fine-loamy,  mixed 

fine-loamy,  mixed 

fine-silty,  mixed 

fine  loamy,  mixed 
(calcareous)  frigid 

fragmental,  mixed 
(calcareous)  frigid 


Ustic  Torriorthents 
Aridic  Haploborolls 
Borollic  Camborthids 
Borollic  Camborthids 
Aridic  Haplobarolls 
Ustic  Torrif luvents 

Ustic  Torriorthents 


fine,  montmorillonitic     Borollic  Camborthids 


fine-loamy,  mixed 

fine-silty,  mixed 

coarse  loamy,  mixed 
(calcareous)  frigid 

loamy,  mixed 
(calcareous)  frigid 


Aridic  Haploborolls 
Borollic  Camborthids 
Ustic  Torriorthents 


Lithic  Ustic 
Torriorthents 


fine,   montmorillonitic     Typic  Argiborolls 


coarse-loamy,  mixed 

fine-silty,  mixed 

fine-loamy,  mixed 

clayey,  mixed 
(calcareous)  frigid, 
shallow 


Borollic  Camborthids 
Borollic  Haplargids 
Borollic  Camborthids 
Ustic  Torriorthents 


Order 
Aridisol 
Aridisol 
Entisol 

Mollisol 
Aridisol 
Aridisol 
Mollisol 
Entisol 

Entisol 

Aridisol 
Mollisol 
Aridisol 
Entisol 

Entisol 

Mollisol 
Aridisol 
Aridisol 
Aridisol 
Entisol 


Yetull 


mixed,  frigid 


Ustic  Torripsamments 


Entisol 
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Table  ^    —  Area  C  Soil  Mapping  Units 

Mapping  Symbol  Mapping  Unit  Name 

-j^   Ustic  Torriorthents,   15  to  35%  slopes 

I2c  Busby  Fine  Sandy  Loam,   2  to  8%  slopes 

2^3Q  Busby  Fine  Sandy  Loam,    8  to  15%  slopes 

Kremlin  Loam,   0  to  2%  slopes 

1^(2  Kremlin  Loam,   2  to  8%  slopes 

23c  Cooers  Loam,   2  to  8%  slopes 

Floweree  Silt  Loam,   2  to  8%  slopes 

37;^  Lonna  Silt  Loam,   0  to  2%  slopes 

37(3  Lonna  Silt  Loam,   2  to  8%  slopes 

37D  Lonna  Silt  Loam,    8  to  15%  slopes 

42c  Spang  Sandy  Loam,   2  to  8%  slopes 

4  9;^  Yamac  Loam,    0  to  2%  slopes 

49C  Yamac  Loam,   2  to  8%  slopes 

4913  Yamac  Loam,    8  to  15%  slopes 

59C  Kobar  Silty  Clay  Loam,    2  to  8%  slopes 

59D  Kobar  Silty  Clay  Loam,   8  to  15%  slopes 

72B  Vanstel  Silt  Loam,   0  to  2%  slopes 

72C  Vanstel  Silt  Loam,   2  to  4%  slopes 

72D  Vanstel  Silt  Loam,   4  to  8%  slopes 

84D  Cabbart  Loam,   4  to  15%  slopes 

92C  Delpoint  Loam,   4  to  8%  slopes 

92D  Delpoint  Loam,   8  to  20%  slopes 

]^2iE  Birney-Kirby  Channery  Loams,   4  to  25%  slopes 

3^220  Birney-Cooers-Kirby  Complex,   2  to  15%  slopes 

3^23E  Birney-Kirby  Channery  Loams,  Moist,   15  to  25% 

j^25E  Birney-Kirby-Cabbart  Complex,   15  to  25%  slopes 

3^27F  Birney-Kirby-Cabbart  Complex,   25  to  70%  slopes 

121E  Busby-Yetull-Rock  Outcrop  Complex,   8  to  25% 

132E  Busby-Reidel  Complex,   8  to  25%  slopes 

3^832  Busby-Rock  Outcrop  Complex,   8  to  25%  slopes 

3^84F  Cabbart-Yawdim-Rock  Outcrop  Complex,   15  to  70% 

IQQE  Delpoint-Cabbart  Loams,   15  to  25%  slopes 

2\i  Havre  Loam 

372E  Lonna-Cabbart-Yawdim  Complex,   8  to  25%  slopes 

482^p  Kirby-Cabbart-Rock  Outcrop  Complex,   25  to  70% 

493Q  Yamac-Rentsac  Complex,   2  to  15%  slopes 

4932  Yamac-Cabbart  Loams,    8  to  25%  slopes 

498E  Delpoint-Cabbart-Yamac  Complex,   8  to  25%  slopes 

49gp  Delpoint-Cabbart-Yawdim  Complex,   25  to  70% 

■j/^lQ  Delpoint-Rentsac  Loams,   2  to  8%  slopes 
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Table  ^  --  Area  C  Conveyor  Corridor  Soil  Mapping  Units 

Mapping  Symbol  Mapping  Unit  Name 

7E  Ustic  Torriorthents ,   15  to  35%  slopes 

13c  Busby  Fine  Sandy  Loam,   2  to  8%  slopes 

13D  Busby  Fine  Sandy  Loam,   8  to  15%  slopes 

16A  Kremlin  Loam,   0  to  2%  slopes 

16c  Kremlin  Loam,   2  to  8%  slopes 

37A  Lonna  Silt  Loam,    0  to  2%  slopes 

37C  Lonna  Silt  Loam,   2  to  8%  slopes 

44C  Savage  Silty  Clay  Loam,   2  to  8%  slopes 

4  9C  Yamac  Loam,   2  to  8%  slopes 

72B  Vanstel  Silt  Loam,   0  to  2%  slopes 

92D  Delpoint  Loam,   8  to  20%  slopes 

122D  Birney-Cooers-Kirby  Complex,    2  to  15%  slopes 

127F  Birney-Kirby-Cabbart  Complex,   25%  to  70%  slopes 

132E  Busby-Reidel  Complex,   8  to  25%  slopes 

311  Havre  Loam 

741C  Delpoint-Rentsac  Loams,   2  to  8%  slopes 
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lift  (Fl)  is  proposed  by  the  company  to  be  6  or  12  inches,  depending  on  soil 
type  (Vol.  1,  p.  143  [rev.  2]).     This  thickness  for  many  soils  will  include  por- 
tions of  B  or  C  horizons,  because  the  A  horizon  is  characteristically  thin  for 
these  soils.     The  second  lift  (F2)  will  be  salvaged  to  a  depth  consistent  with 
the  soil  suitability  criteria  in  the  Department's  Soil  and  Overburden  Guidelines 
(1977),  to  bedrock,  or  to  lower  C  horizons. 

The  applicant  has  committed  to  limit  the  size  of  the  topsoil  stripping 
operation  in  order  to  minimize  wind  and  water  erosion  of  exposed  soils  and  over- 
burden (Vol.  1,  p.  552  [rev  1]).     Salvaged  topsoil  materials  will  be  directly 
hauled  for  replacement  on  regraded  spoil  surfaces ,  as  weather  and  field  con- 
ditions permit,  with  the  exception  of  conveyor  corridor  soils  which  will  be 
stored  for  corridor  reclamation.     Otherwise,  they  will  be  stockpiled  in  loca- 
tions designated  on  the  Bond  Maps  (see  exhibits  S  and  E-E,  permit  application). 
Each  of  the  two  lifts  will  be  stockpiled  separately.     The  stockpiles  will  be 
located  in  areas  where  they  will  not  be  disturbed  by  on-going  mining  operations. 
Once  stockpiled,  the  soils  will  not  be  rehandled  until  replaced  on  regraded 
spoils  surfaces.     All  stockpiles  will  be  seeded  with  a  mixture  of  slender 
wheatgrass,  pubescent  wheatgrass ,  alfalfa,  and  Cicer  railkvetch  and/or  mulched 
during  the  first  seasonal  opportunity  to  minimize  erosion  losses  (Volume  1,  325 
[rev  1],  Area  C,  Block  1  permit  application). 

d)     Scarification  of  the  final  regraded  spoil  id.ll  be  accomplished  using  a 
chisel  plow  or  disc.     Following  the  scarification  process,  the  company  proposes 
using  scrapers  to  replace  the  topsoil.     The  topsoil  will  be  replaced  by  direct 
haul  or  from  stockpiles  and  will  be  placed  to  a  uniform  depth  utilizing  two 
lifts  (see  the  stipulation  under  Rule  26.4.711  of  this  report  requiring  investi- 
gation into  varying  respread  topsoil  depths  and  segregating  soil  types  in  order 
to  enhance  vegetative  diversity).     The  first  lift  will  consist  of  approximately 
two  feet  of  B-C  horizon  material,  followed  by  the  second  and  final  lift  of  6-8 
inches  of  A-B/C  horizon  material.    Thus,  the  total  depth  of  topsoiling  material 
to  be  replaced  is  proposed  to  be  about  2.5  feet  (Vol.  1,  pp.  143  [rev  2]  and 
143a;  and  Rules  26.4.701,  Vol.  2,  p.  552  [rev  1]). 

The  applicant.  Western  Energy,  in  response  to  a  Departmental  request,  has 
agreed  to  confine  coarse-textured  soils  (mapping  units  13C,   13D,   131E,   132E,  and 
183E)  to  regraded  slopes  of  10:1  or  less  and  out  of  drainage  bottoms,  whenever 
possible  (Vol.  2,  p.  326  [rev.  2]).     This  will  be  done  to  minimize  potential 
vegetative  and  erosional  problems  of  placing  highly  sandy  soils  on  steep, 
droughty  slopes. 

Topsoil  replaced  on  regraded  spoils  will  be  seeded  within  90  days  of 
redistribution . 

Western  Energy  has  proposed  to  amend  soils  with  monoammonium  phosphate  fer- 
tilizer after  topsoiling  of  regraded  spoils  at  rates  determined  by  field 
testing.     Following  initial  fertilization,   the  applicant  will  chisel  plow  then 
seed  affected  areas.     Following  this,  the  applicant  will  apply  mulch  consisting 
of  3,000  to  4,000  pounds  wheat  straw  and/or  native  grass  hay  on  slopes  with  gra- 
dients between  10:1  and  7:1.     On  slopes  of  7 : 1  and  greater,  wood  fiber  hydro- 
mulch  will  be  applied  at  2,000  pounds  per  acre. 
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Within  a  period  of  one  to  three  years  of  initial  seeding  of  the  supplemental 
forb  and  grass  mixture,  but  after  seeding  and  germination  of  the  permanent  peren- 
nial grass  mix  (see  revegetation  section,  Vol.  2,  p.  326  [rev  2]  for  details), 
additional  nitrogen  vri.ll  be  applied,  if  necessary,  as  determined  by  soil 
testing . 

The  applicant  has  committed  to  ripping,  discing,  or  otherwise  conditioning 
roadbeds  prior  to  topsoiling.  This  will  help  to  mitigate  an  otherwise  compacted 
surface  condition  (see  Volume  2,  pp.  322  [rev.  2]  permit  application. 


E.  Overburden 

1 .  Existing  Environment 

The  overburden  at  Western  Energy's  Area  C,   Block  1  is  composed  of  inter- 
bedded  sandstone,  siltstone,  shale,  and  clinker,  with  various  degrees  of  grada- 
tion between  the  units.     Geochemical  analyses  of  samples  collected  from  drill 
holes  in  the  overburden  are  presented  in  table  form  and  narrative  form  in 
Appendix  E,  Volume  3  of  the  application. 

The  overburden  material  was  tested  for  18  parameters.     However,  only  seven 
of  the  18  parameters  tested  showed  values  significantly  exceeding  the 
Department's  suspect  levels,  and  two  of  these,  lead  and  zinc,  have  been  shown  to 
be  from  contamination  by  drill  pipe  joint  grease.     The  levels  of  six  parameters 
is  shown  for  each  of  the  drill  holes  in  Table  5.     The  locations  of  the  drill 
holes  within  the  permit  area  are  shown  on  Figure  19. 

As  can  be  seen  from  the  table,  three  holes  have  a  somewhat  elevated  electri- 
cal conductivity.    The  other  parameters  pose  no  problem.  Therefore, 
Departmental  analysis  has  concluded  that  the  quality  of  the  overburden  in  Area  C 
is  such  that  there  should  be  no  problem  of  toxic  or  nonconducive  overburden. 

2 .  Applicant's  Proposal 

Because  of  the  generally  good  quality  of  the  overburden  in  Area  C,  the 
applicant  does  not  propose  any  special  handling  of  overburden.     Overburden  will 
be  spoiled  by  the  dragline  using  standard  dragline  practices. 

The  applicant  has  submitted  analytical  data  and  a  narrative  of  overburden 
quality  to  characterize  the  overburden  of   the  mine  plan  area  (Volume  3,  Appendix 
E,  permit  application).     Analysis  was  conducted  on  continuous  drill  samples 
taken  at  an  approximate  intensity  of  one  hole  per  forty  acres. 

Parameters  for  which  data  have  been  submitted  include  pH,  saturation  per- 
cent, electrical  conductivity,  calcium,  magnesium,  sodium,  sodium  absorption 
ratio  (SAR),  exchangeable-sodium  percentage  (ESP),   texture,  boron,  selenium, 
molybdenum,  copper,  cadmium,  nickel,  iron,  manganese,  zinc,  mercury,  lead, 
available  potassium,  available  phosphorous,  nitrate,  and  ammonium.     Such  data 
were  generated  using  procedures  recommended  by  the  Department. 

The  data  indicated  that  the  overburden  is  in  general  moderately  alkaline 
and  low  in  sodium  (low  SAR's  and  ESP's).     Soluble  salts  are  largely  low  in  con- 
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tent.     Samples  of  four  drill  holes  exhibit  soluble  salts  at  moderate  levels  for 
less  than  half  of  the  overburden  depth.     Textures  of  the  overburden  range  from 
sand  to  clay  with  loam  textures  predominating. 

The  overburden  data  for  Area  C  indicates  no  apparent  problems  for 
reclamation;  therefore,  selective  handling  of  overburden  is  not  necessary. 
The  applicant  will  sample  regraded  spoils  on  a  one  hole  per  five-acre  grid. 
Additional  sampling  around  problem  holes  for  a  300-foot  radius  on  a  one  hole  per 
one-acre  grid  will  be  performed  to  delineate  problems  spoils. 

F.  Vegetation 

1 .    Existing  Environment 

The  vegetation  of  the  proposed  permit  area  consists  of  a  variety  of  grasses, 
forbs,  shrubs,  and  trees.     Cool-season  perennial  grasses  are  the  dominant  plants 
in  terms  of  canopy  cover  and  vegetative  production.     Several  different  native 
plant  communities  occupy  various  sites  within  the  area.     Ponderosa  pine  (Pinus 
ponderosa)  is  a  highly  visible  species  found  growing  in  colonies  on  ridges  and 
adjacent  upper  slopes.     The  native  vegetation  sites  are  used  primarily  for 
livestock  grazing  under  present  management  systems.     Existing  vegetation  also 
supplies  important  wildlife  habitat  and  watershed  protection. 

Several  sites  within  the  permit  area  support  introduced  forage  plants  that 
are  used  for  hay  or  pasture.    A  considerable  acreage  is  presently  cultivated  for 
production  of  small  grains,  primarily  winter  wheat.     Roads,  ranch  facilities, 
and  localized  mining  of  clinker  (locally  known  as  scoria)  has  resulted  in  the 
removal  of  vegetation  from  a  small  portion  of  the  area.     For  the  small  areas 
involved,  clinker  mining  has  had  only  a  minor  impact  or  vegetation,  the  most 
obvious  being  the  removal  of  ponderosa  pine  and  the  creation  of  small 
depressions  in  these  areas.     Coal  mining  on  adjacent  areas  at  the  Rosebud  Mine 
has  not  had  a  noticeable  effect  on  the  vegetation  in  Area  C. 

Of  the  total  2,795  acres  within  Area  C,  Block  1,  71  percent  (1,984  acres)  is 
rangeland  and  ponderosa  pine  stands;   12  percent  (335  acres)  is  hayland  and 
pasture;   16  percent  (448  acres)  is  cultivated  for  wheat;  and  one  percent  (28 
acres)  is  disturbed  land  generally  devoid  of  vegetation.     No  rare  or  endangered 
plant  species  have  been  identified  in  the  area.     The  vegetative  cover  on  the 
soils  in  these  use  categories  is  further  described  in  the  following  paragraphs. 

a.     Rangeland  Vegetation 

The  applicant  has  identified  six  rangeland  plant  communities  in  the  proposed 
permit  area.     They  have  been  identified  and  named  according  to  the  two  or  three 
plant  species  dominating  the  different  sites  at  the  time  of  examination.  This 
approach  identifies  only  the  vegetation  dominant  when  examined,  a  highly 
variable  characteristic  evidenced  by  the  fact  that  the  dominant  and  co-dominant 
plant  species  have  changed  for  some  communities  even  since  measurements  were 
begun  in  1978.     Therefore,  in  order  to  provide  more  basic  ecological  data  for 
reclamation  and  management,   the  existing  plant  communities  are  compared  with  the 
potential  communities  of  equivalent  range  sites,  as  described  by  the  Soil 
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Conservation  Service  in  the  Montana  Technical  Guide,  Section  II-8  (USDA-SCS, 
1981).    The  key  element  of  a  range  site  is  its  ability  to  produce  a  charac- 
teristic plant  community  (USDA-SCS,  1976). 

Three  basic  vegetative  types  can  be  delineated  from  the  six  rangeland  plant 
communities  identified  for  detailed  investigation.     These  are  differentiated  by 
major  growth  form  and  landscape  position,  and  include:     grassland,  shrub- 
grassland,  and  conif er-shrubland  as  shovm  in  Figure  20. 

Grassland.     This  is  the  largest  plant  community  in  Area  C,  Block  1.  It 
comprises  60  percent  (1,190  acres)  of  the  rangeland  in  the  proposed  permit 
area.    At  present,  needle-and-thread  (Stipa  comata),  western  wheatgrass 
(Agropyron  smithii),  and  prairie  junegrass  (Koeleria  cristata)  dominate  the 
community.     The  grassland  community  occupies  two  range  sites,  silty  and 
sandy,  as  described  by  SCS.     The  climax  dominants  on  the  silty  site  are 
western  and  thickspike  wheatgrasses  (Agropyron  smithii  and  A.  dasystachyum) , 
bluebunch  wheatgrass  (Agropyron  spicatum) ,  and  needle-and-thread,  all  cool- 
season  grasses.     The  climax  dominants  on  the  sandy  site  are  prairie  sandreed 
(Calamovilfa  rongifolia)  and  little  bluestem  (Schizachyrium  scoparium) ,  two 
warm-season  grasses .     Needle-and-thread ,   thickspike  wheatgrass ,  and  big 
bluestem  (Andropogon  gerardii)  are  of  secondary  importance  on  the  sandy 
site.    Apparently  past  grazing  patterns  have  favored  the  cool-season  grasses 
at  the  expense  of  the  warm-season  grasses . 

Forbs  and  shrubs  are  relatively  minor  components  of  both  the  existing  and 
potential  vegetative  communities. 

Shrub-grassland.     This  vegetative  type  occurs  primarily  on  deep  loamy  to 
silty  soils.     It  includes  three  communities  dominated  by  three  different 
shrubs :     big  sagebrush  (Artemisia  tridentata) ,  silver  sagebrush  (Artemisia 
cana ) ,  and  rubber  rabbitbrush  (Chrysothamnus  nauseosus).     The  shrub- 
grassland  vegetative  type  occupies  about  23  percent  (456  acres)  of  the 
rangeland  in  the  proposed  permit  area.    Big  sagebrush  is  the  dominant  spe- 
cies in  upland  positions.     Bluebunch  wheatgrass  green  needlegrass  (Stipa 
viridula) ,  and  other  native  cool-season  grasses  occur  in  association  with 
the  big  sagebrush  and  make  up  nearly  30  percent  of  the  vegetative  produc- 
tion.   Forb  coverage  is  high. 

In  swale  and  bench  pxjsitions,  silver  sagebrush  is  the  dominant  shrub,  with 
skunkbush  sumac  (Rhus  trilobata),  western  snowberry  ( Symphoricarpos 
occidentalis) ,  and  big  sagebrush  also  occurring  in  association  with  the 
silver  sage.     Numerous  forb  species  are  present.     Western  wheatgrass  and 
Kentucky  bluegrass  (Poa  pratensis )  are  abundant.     Cool  season  grasses 
account  for  nearly  two-thirds  of  the  vegetative  canopy.     Minor  areas  domi- 
nated by  rubber  rabbitbrush  occupy  steeper  protions  of  this  general  vegeta- 
tion type. 

The  two  sagebrush  communities  correlate  with  the  silty  range  site.  The 
principal  difference  between  the  present  and  climax  plant  communities  is  the 
dominance  of  shrubs  in  the  existing  communities.     In  the  climax  community 
shrubs  account  for  less  than  ten  percent  of   the  annual  vegetation 
production . 
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The  rubber  rabbitbrush  community  occupies  a  shale  clay  range  site.  The 
existing  community  is  similar  in  species  composition  to  the  climax. 

Conif er-Shrubland .     Ponderosa  pine  in  scattered  to  moderately  dense  stands 
with  adjacent  areas  of  skunkbush  sumac  are  characteristic  of  this  site. 
Stand  density  ranges  from  32  to  360  trees  per  acre  (Western  Energy  Company, 
1980).     Rocky  Mountain  juniper  (Juniperus  scopulorum)  is  a  minor  component 
of  the  community.     This  community  occupies  17  percent  (338  acres)  of  the 
rangeland  in  Area  C,  Block  1 . 

The  stands  of  pine  have  an  average  age  of  50  years  and  an  average  height  of 
28  feet.    The  predicted  height  at  100  years  of  age  is  48.7  feet.    This  com- 
munity is  generally  found  on  the  rocky,   shallow,  and  moderately  deep  soils 
often  associated  with  weakly  consolidated  sandstone  or  clinker  outcrops. 
The  presence  of  pine  appears  to  be  favored  by  soils  having  rapid  infiltra- 
tion and  f)ercolation  rates,  which  cause  precipitation  to  become  readily 
available  to  tree  roots.     At  the  same  time,  a  less  favorable  moisture  regime 
is  created  for  competing  herbaceous  plants,  primarily  grasses. 

Canopy  cover  of  the  understory  and  open  areas  consists  of  grasses,  forbs,  and 
shrubs,  including  silver  sagebrush,  prairie  rose  (Rosa  arkansana),  yucca 
(Yucca  glauca) ,  and  shrubby  evening  primrose  (Oenothera  serrulata). 
Dominant  grasses  and  grasslike  plants  include  needle-and-thread ,  threadleaf 
sedge  (Carex  f ilif olia) ,  and  prairie  sandreed. 

Because  of  the  slow  growth  rate  of  ponderosa  pine  in  the  area,  the  stands 
have  low  potential  for  timber  production.     The  site  is  considered  to  be 
rangeland  rather  than  woodland.     Its  present  value  and  function  are  pri- 
marily for  wildlife  habitat,  aesthetics,  grazing,  and  watershed  protection. 
Range  sites  are  usually  thin  sandy  where  this  community  occurs. 

b .    Range  condition  and  production 

Range  condition  is  the  present  state  of  vegetation  of  a  range  site  in  rela- 
tion to  the  climax  (natural  potential)  for  that  site.     Condition  may  be 
expressed  as  excellent,  good,  fair,  or  poor  depending  upon  the  degree  that  the 
present  plant  community  reflects  the  climax  community.     Forage  production  is 
usually  related  directly  to  range  condition.     Rangeland  in  fair  condition  can  be 
expected  to  produce  less  than  50  percent  of  the  site  potential,  while  rangeland 
in  good  condition  should  produce  50  to  75  percent  of  the  site  potential.  It 
should  be  noted  that  sites  in  lower  range  condition  classes  may  produce  greater 
total  biomass  than  the  preceding  statement  would  indicate.     This  could  occur 
when  invader  or  secondary  climax  species  dominate  a  site  and  growing  conditions 
are  favorable  for  their  vegetative  expression. 

Overall  range  condition  in  Area  C,  Block  1  is  fair.     The  suggested  initial 
stocking  rate  is  about  five  acres  per  animal  unit  month.     At  this  stocking  rate, 
the  1,984  acres  of  range  will  carry  about  64  cow-calf  units  for  a  six-month 
grazing  period.     Information  on  range  condition  and  production  of   the  vegetative 
communities  in  Area  C,   Block  1  is  summarized  in  Table  1  in  Appendix  G. 
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c.  Cropland 


The  448  acres  of  cropland  in  Area  C,   Block  1  are  used  primarily  for  produc- 
tion of  vd.nter  wheat  in  a  crop-fallow  cropping  system.    Average  yields  are 
reported  to  range  from  20  to  30  bushels  per  acre  (Hydrometrics ,  1981).  A 
majority  of  these  areas  occur  in  loamy  and  clayey  soils.     Vegetative  cover  is 
provided  by  the  growing  wheat  crop,  the  standing  stubble  after  harvest,  and  crop 
residues  remaining  after  summer-fallow  tillage.     Aside  from  the  grain  produced, 
vegetative  production  on  an  air-dry  basis  ranges  between  2000  and  3000  pounds 
per  acre  (Greb,  1977). 


d.     Pasture  and  Hayland 

Vegetation  on  haylands  and  pasture  consists  primarily  of  introduced  cool- 
season  grasses  and  legumes.     Various  fields  support  a  stand  of  either  crested 
wheatgrass  (Agropyron  crlstatum) ,  alfalfa  ( Medicago  sativa ) ,  or  a  mixture  of  the 
two  species.    Forage  yields  for  hay  are  reported  to  range  from  one-half  to  two 
tons  per  acre  annually,  with  the  average  yield  being  1.2  tons  per  acre, 
areas  are  not  irrigated  on  a  regular  basis. 
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2.    Applicant's  Proposal 

Following  the  backfilling,  grading,  and  topsoiling  phases  of  reclamation, 
the  applicant  has  proposed  the  following  revegetation  plan  for  compliance  with 
Section  82-4-233  MCA  and  Rules  ARM  26.4.711  through  735  (Volume  2,  pages 
326-345). 

a.     Revegetation  Plan 

i)    The  following  reclamation  equipment  will  be  used  in  Western  Energy's 
reclamation: 


1 .  Scrapers 

2.  Hydroseeder 

The  following  implements  will  be  used  with  the  farm  tractors: 


1.  10'  chisel  plow 

2.  12'  disc 

3.  12'  Brillion  seeder 

4.  Cyclone  broadcaster 

5.  9'  sickle  bar  mower 


7.  Giddings  soil  sampler 

8.  Sheepsfoot  cultipacker 

9.  Sunflower  cultipacker 

10.  Crimper 

11.  Modified  stakprocessor 


The  revegetation  process  after  final  spoils  regrading  and 
topsoil/subsoil  distribution  will  be  as  follows: 

1.  Sample  regraded  spoils  on  two-acre  grids  and  redistributed  top- 
soil  on  ten-acre  grids.     Samples  will  be  analyzed  according  to 
the  Department's  current  guidelines. 

2.  Revegetation  areas  will  be  divided  into  Postmine  Management 
Units.     Each  management  unit  will  represent  a  particular  plant 
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community  type,  or  combination  of  types,  that  existed  in  the 
area  prior  to  mining.     These  plant  community  types  are  docu- 
mented in  the  premine  vegetation  surveys  that  were  conducted  by 
ECON,  Inc.  of  Helena,  Montana.     Seeding  mixtures  and  indigenous 
species  selected  for  transplanting  in  the  Postmining  Management 
units  are  included  in  Tables  6  through  15. 

The  Postmine  Management  Units  are  as  follows: 


Wetland/Riparian  -  Small  zonal  areas  confined  to  the  lower 
stretches  of  reconstructed  drainages  and  around  water  impound- 
ments.    Species  selected  for  revegetation  will  be  adapted  to 
high  moisture  sites  and  will  include  those  varieties  that  repre- 
sent quality  wildlife  habitat. 

Lowland/ Drainage  -  Reconstructed  drainages  and  lowland  run-in 
sites  that  will  return  to  the  same  state  as  existed  prior  to 
raining.     These  are  ephemeral  drainage  areas  receiving  excess 
precipitation  runoff  from  surrounding  sits,  thus  effectively 
increasing  soil  moisture  content.     These  areas  will  contain  sta- 
bilizing grass,  shrub  and  tree  species  that  will  provide  food 
and  cover  for  both  wildlife  and  domestic  livestock. 

Uplands  -  Areas  that  occur  on  level,  nearly  level  and  moderate 
slopes.     This  is  a  major  grassland  type  that  is  interspersed 
with  various  shrub  associations,  providing  food  for  both 
wildlife  and  domestic  livestock. 

Steep  Uplands  -  Areas  that  occur  on  slopes  of  10:1  or  greater, 
these  are  also  grassland  types,  mixed  with  open  stands  of  coni 
fers  and  various  shrub  associations.  These  areas  contain  food 
and  cover  for  both  wildlife  and  domestic  livestock. 

Conifer  Zones  -  Areas  located  at  the  summit  of  reconstructed 
hilltops.     These  areas  will  be  characterized  by  conifer-shrub 
vegetation  complexes.    This  unit  is  associated  primarily  with 
wildlife  habitat  and  will  serve  to  provide  food  and  cover  for 
various  wildlife  species. 

Grassland  seed  mixtures  will  be  formulated  to  include  those  spe- 
cies occurring  naturally  in  the  premine  vegetative  surveys,  as 
represented  in  each  Postmine  Management  Unit.    Tree  and  shrub 
species  will  conform  to  the  same  code  and  will  be  re-established 
with  the  use  of  the  Vermeer  tree  spade,  in  conjunction  with 
various  seeding  and  propagation  techniques  currently  being 
researched  in  the  field  of  postmine  revegetation  techniques, 
both  at  the  Rosebud  Mine  and  on  other  Northern  Great  Plains  mine 
sites . 

The  use  of  diverse  numbers  and  kinds  of  species  in  the  seed  mix- 
tures necessitates  a  two-phased  revegetation  sequence.  The 
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TABLE  6 

Revegetatlon  Plan  Acreage  Delineation 
Area  C,  Block  1 


Revegetatlon  Mixes 


Acres 


Uplands  Mix 

Artemisia  cana  w/uplands  mix 
Rhus  trilobata  w/uplands  mix 
Steep  uplands  mix 

Artemisia  tridentata  w/steep  uplands  mix 
Rhus  trilobata  w/steep  uplands  mix 
Chrysothamus  nauseosus  w/steep  uplands  mix 
Conifer  zone  mix 

Rhus  trilobata  w/ conifer  zone  mix 
Lowland  drainage  mix 
Sandstone  Rock  replacement 
Croplands  (Winter  wheat) 


1028 
5 
18 
503 
66 
41 
3 
53 
20 
100 
2 

 47_ 

TOTAL  -  1,839 
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Table  7.     Wetland/Riparian  Mixture 


%  Total  Mix 


Common  Name  Scientific  Name  (PLS)J. 


Switchgrass  Panlcum  vlrgatum  50 

Prairie  cordgrass  Spartlna  pectlnata  30 

Alkali  bluegrass  Poa  juncif olla  10 

Wetland  sedges  Carex  spp.  10 
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Table  8.     Lowland/Drainage  Mixture 


%  Total  Mix 


Common  Name  Scientific  Name  (PLS)± 


Rosana  western  wheatgrass  Agropyron  smithii  30 

Slender  wheatgrass  Agropyron  trachycaulum  20 

Thickspike  wheatgrass  Agropyron  dasystachyum  10 

Mountain  brome  Bromus  marginatus  10 

Kentucky  bluegrass  Poa  pratensis  10 

Canada  bluegrass  Poa  compressa  10 

Canada  wildrye  Elymus  canadensis  10 
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Table  9«     Uplands  Cool-Season  Grass  Mixture 


%  Total  Mix 


Common  Name  Scientific  Name  (PLS)J. 


Rosana  western  wheatgrass  Agropyron  smithli  40 

Critana  thickspike  wheatgrass  Agropyron  dasystachyum  25 

Green  needlegrass  Stipa  viridula  30 

Slender  wheatgrass  Agropyron  trachycaulum  5 
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Table  10.     Steep  Uplands  Cool-Season  Grass  Mixture 


%  Total  Mix 

Common  Name  Scientific  Name  (PLS)i 


Rosana  western  wheatgrass  Agropyron  smithii  15 

Critana  thickspike  wheatgrass  Agropyron  dasystachyum  30 

Green  needlegrass  Stipa  viridula  50 

Slender  wheatgrass  Agropyron  trachycaulum  5 
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Table  11.     Conifer  Zone  Grass  Mixture 


Common  Name 


Scientific  Name 


%  Total  Mix 
(PLS)l 


Green  needlegrass 

Side-oats  grama 

Indian  ricegrass 

Rosana  western  wheatgrass 

Crltana  thickspike  wheatgrass 


Stipa  virldula 
Bouteloua  curtipendula 
Oryzopsis  hymenoldes 
Agropyron  smlthii 
Agropyron  dasystachyum 


40 
AO 
10 
5 
5 


The  following  warm-season  grass  species  will  be  "patch  seeded"  on  selected  post- 
mine  sites  of  one  acre  or  less  in  the  Uplands  Cool-Season,  Steep  Uplands 
Cool-Season,  and  the  Cenifer  Zone  management  units  to  simulate  seeding  natural 
warm-season  grass  communities.    Rate  will  be  40  lbs/acre  PLS. 


Big  bluestem 
Sand  bluestem 
Little  bluestem 
Prairie  sandreed 


Andropogon  gerardli 
Andropogon  hallll 
Schizachyrium  scoparlum 
Calamovllf a  longif olla 


Total  mix  PLS  will  be  based  on  the  number  of  seeds  per  pound  of  each  spe- 
cies.    Seeding  rates  will  be  20  lbs/acre  PLS.     Wintergraze  will  be  planted 
at  5  lbs/acre  PLS. 
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Table  12.     Supplemental  Grass,  Forb  and  Shrub  Mixture 


Common  Name 


Scientific  Name 


%  Total  Mix 
(PLS)i 


Side-oats  grama 

Bouteloua  curtipendula 

28 

Needle-and-Thread 

Stipa  comata 

15 

Indian  ricegrass 

Oryzopsis  hymenoides 

10 

Fourwing  saltbush 

Atriplex  canescens 

5 

Winterfat 

Ceratoides  lanata 

10 

Blue  grama 

Bouteloua  gracilis 

10 

Lewis  flax 

Linum  lewisii 

5 

Prairie  coneflower 

Ratibida  columnifera 

5 

Western  yarrow 

Achillea  millefolium  lanulosa 

5 

Purple  prairie  clover 

Petalostemon  purpureum 

5 

White  prairie  clover 

P.  candidum 

1 

Cicer  milkvetch  (Lutana) 

Astragalus  cicer 

Sainfoin  (ESKE) 

Onobrychis  viciaefolia 

1 

Total  mix  PLS  will  be  based  on  the  number  of  seeds  per  pound  of  each  spe- 
cies.    Seeding  rates  will  be  13  lbs/acre  PLS.     Wintergraze  will  be  planted 
at  5  lbs/acre  PLS.     The  supplemental  mix  will  be  used  in  all  management  unit 
mixes,  except  the  Wetland/Riparian  mixture. 
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Table  13.     Indigenous  Trees  and  Shrubs  for  Revegetation3 


Common  Name 
Box  elder 
Silver  sagebrush 
Big  sagebrush 
Rubber  rabbitbrush 
Green  rabbitbrush 
Fleshy  hawthorn 
Rocky  Mountain  juniper 
Ponderosa  pine 
Narrow  leaf  cottonwood 
Plains  cottonwood 
American  plum 
Chokecherry 
Skunkbush  sumac 
Golden  current 
Squaw  current 
Redshoot  gooseberry 
Woods  rose 
Peachleaf  willow 
Tealeaf  willow 
Western  snowberry 
Buffalo  berry 
Yucca 


Scientific  Name 
Acer  negundo 
Artemisia  cana 
Artemisia  tridentata 


Management  Unit  Mix 

Wetland/Riparian;  Lowland/ 
drainage 

Lowland/Drainage;  Uplands; 
Steep  Uplands  Conifer  Zone 
Uplands;  Steep  Uplands; 
Conifer  Zone 


Chrysothamnus  nauseosus    Uplands;   Steep  Uplands; 

Conifer  Zone 


Chrysothamnus- 

viscidif lorus 
Crataegus  succulenta 

Juniperous  scopulorum 

Pinus  ponderosa 

Populus  angustif olia 

Populus  deltoides 

Prunus  americana 

Prunus  virginiana 

Rhus  trilobata 

Ribes  aureum 

Ribes  cereum 

Ribes  setosum 

Rosa  woodsii 

Salix  amygdaloides 

Salix  phylicif olia 

Symphoricarpos- 

occidentalis 
Sheperdia  argentea 

Yucca  glauca 


Uplands;   Steep  Uplands; 

Conifer  Zone 
Wetland/Riparian;  Lowland/ 
Drainage 

Lowland/Drainage;  Conifer  Zone 

Conifer  Zone 

Wetland/ Riparian 

Wetland/Riparian 

Wetland/Riparian;  Lowland/ 
Drainage 

Wetland/Riparian;  Lowland/ 
Drainage 

Uplands;  Steep  Uplands; 
Conifer  Zone 

Wetland/Riparian;  Lowland/ 
Drainage 

Wetland/Riparian;  Lowland/ 
Drainage 

Wetland/Riparian;  Lowland/ 
Drainage 

Wetland/Riparian;  Lowland/ 
Drainage 

Wetland/ Riparian 

Wetland /Riparian 

Lowland/ Drainage 

Lowland / Dr ai  nage 

Uplands;   Steep  Uplands; 
Conifer  Zone 


3      When  not  commercially  available,  seeds  from  native  indigenous  stands  of 

these  species  are  collected  on  an  annual  basis  and  sent  to  a  greenhouse  for 
propagation  as  containerized  plants  for  use  in  revegetated  areas. 
Transplanting  densities  and  seeding  rates  for  all  species  used  will  be  iden- 
tified in  the  annual  report. 
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Table  14.     Indigenous  Forbs  and  Half  Shrubs  for  Revegetatlon  ^ 


Common  Name 


Scientific  Name 


Western  yarrow 

Prairie  onion 

Prickly  poppy 

Plains  milkweed 

Groundplum  milkvetch 

Slender  milkvetch 

Missouri  milkvetch 

Fourwing  saltbush 

Arrowleaf  balsamroot 

Sego  (mariposa)  lily 

Roundleaf  hairbell 

Largef lowered  Indian  paintbrush 

Winterf at 

Rocky  Mountain  bee  plant 
Purple  conef lower 
Annual  eriogonum 
Plains  wallflower 
Blanketf lower 
Ballhead  gilia 
Prairie  sunflower 
Northern  sweetvetch 
White  sweetvetch 
Dotted  gayfeather 
Lewis  flax 
Narrowleaf  gromwell 
Tenpetal  blazing  star 
Tufted  evening  primrose 
Shrubby  evening  primrose 
White  penstemon 
White  prairie  clover 
Purple  prairie  clover 
Prairie  goldenpea 
Silverleaf  scurfpea 
Prairie  conef lower 
American  vetch 


Achillea  millefolium  lanulosa 
Allium  textile 
Argemone  intermedia 
Asclepias  pumlla 
Astragalus  crasslcarpus 
Astragalus  gracilis 
Astragalus  missouriensis 
Atriplex  canescens 
Balsamorhiza  sagittata 
Calochortis  nuttallii 
Campanula  rotundif olia 
Castillej a  sessif lora 
Ceratoides  lanata 
Cleome  serrulata 
Echinacea  pallida 
Eriogonum  annuum 
Erysimum  asperum 
Gaillardia  aristata 
Gilia  congesta 
Helianthus  petiolaris 
Hedysarum  boreale 
Hedysarum  sulpherescens 
Liatris  punctata 
Llnum  lewisii  (perenne) 
Lithospermum  inclsum 
Mentzelia  decapetal 
Oenothera  caespitosa 
Oenothera  serrulata 
Penstemon  albidus 
Petalostemon  candidum 
Petalostemon  purpureum 
Thermopsis  rhombif olia 
Psoralea  argophylla 
Ratibida  columnif era 
Vicia  americana 


These  species  will  be  established  in  conjunction  with  each  of  the  six  different 
mixes . 


When  not  commercially  available,  and  when  practical,  seeds  from  native  indi- 
genous stands  of  the  above  species  are  collected  on  an  annual  basis.  The 
seeds  are  sent  to  a  greenhouse  for  propagation  as  containerized  plants  for 
use  in  reclamation.     Transplanting  densities  and  seeding  rate  for  all  spe- 
cies used  in  reclamation  will  be  identified  in  the  annual  report. 
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Table  15.     Seed  Rate  PLS  Formula 


1.  %  PLS/ Individual  species  =  purity  of  individual  species  x  germination 

X  100 

2.  %  PLS/100//  bulk  seed  =  sum  of  %PLS/ individual  species 

3.  Bulk  seeding  rate/acre  -  desired  PLS/acre  divided  by  %  PLS/ 100//  bulk 

seed 


(Page  346  of  the  permit  application  contains  examples  of  bulk  seeding  rate 
determinations) 
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first  phase  seeding  mixture  contains  species  that  are  difficult 
to  establish  due  to  competition  from  the  more  aggressive  native 
cool-season  grasses.     Most  cool-season  grass  species  will  be 
seeded  during  the  second  phase.    The  revegetation  sequences  are 
as  follows : 

FIRST  PHASE 
(on  slopes  10:1  or  less) 

1 .  After  topsoiling  N  and  P  will  be  applied  in  the  form  of 
monoammonium  phosphate  (11-52-0  or  11-55-0)  by  a  cyclone 
broadcaster.     The  proper  application  of  N  and  P  will  be 
determined  from  field  testing  results. 

2.  After  fertilizing,  the  area  will  be  chisel  plowed  to  produce 
a  moderately  rough  seed  bed  and  incorporate  the  fertilizer 
into  the  soil. 

3.  Using  the  supplemental  mixture  (Table  12)  the  area  will  be 
broadcast  seeded  with  the  cyclone  seeder  and/or  Brillon  Sure 
Stand  seeder  at  a  rate  of  13  lbs/acre  PLS.     Wintergraze  (a 
temporary  stabilizing  species)  will  be  included  in  the 
supplemental  mix  and  seeded  at  a  rate  of  5  lbs/acre  PLS. 
Depending  on  availability,  species  from  Tables  13  and  14 
will  be  included  in  the  supplemental  mix  to  enhance  species 
diversity.    Furthermore,  if  species  from  the  supplemental 
mixture  (Table  12)  are  not  available,  appropriate  replace- 
ment species  from  Table  13  and  14  will  be  substituted.  In 
areas  to  be  revegetated  to  specific  shrub  types,  the 
appropriate  shrub  seed  will  be  included  in  the  supplemental 
mix.     For  example,  big  sagebrush  seed  will  be  included  with 
the  supplemental  mix  only  in  areas  designated  on  the  revege- 
tation map  as  big  sagebrush  grassland. 

4.  Most  shrub  and  tree  species  will  be  re-established  only  in 
areas  where  they  existed  prior  to  surface  mining.  Forb, 
shrub  and  tree  species  that  are  difficult  to  establish  by 
direct  seeding  will  be  planted  with  a  Vermeer  tree  spade  or 
as  tublings  from  indigenous  seed  grown  in  the  greenhouse. 
Transplanting  will  serve  to  supplement  direct  seeding  and 
insure  that  forbs,  shrubs  and  trees  will  be  established  that 
will  provide  a  natural  seed  source.     Stocking  rates  for 
shrubs  will  vary  from  50-100/acre  depending  on  the  shrub 
species  of  concern.     (The  exact  species  composition, 
stocking  rates  and  seeding  rates  used  in  reclamation  will  be 
identified  in  the  annual  report.)     Ponderosa  pine  and 
juniper  stocking  rates  will  be  determined  from  premine 
vegetation  surveys.     Stocking  rates  will  be  adjusted  to  off- 
set expected  mortality.     A  study  on  seedling  mortality  rates 
for  ponderosa  pine  and  juniper  is  presently  being  conducted 
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by  the  University  of  Montana  School  of  Forestry  at  the 
Rosebud  Mine  under  a  grant  from  Western  Energy  Company. 

5.  If  a  cyclone  seeder  Is  used  for  seeding,  the  area  will  be 
cultipacked  to  firm  seed  bed  and  cover  seed. 

6.  Selected  reaches  along  the  bottoms  of  reconstructed  draina- 
ges will  be  sodded  for  erosion  control.    To  the  extent 
possible,  native  sod  will  be  salvaged  and  relocated  to  post- 
mine  drainages . 

B.     (on  slopes  10:1  or  greater) 

1.    The  revegetation  sequence  will  be  the  same  as  previously 

discussed  except  after  chisel  plowing,  mulch,  in  the  form  of 
native  grass  hay  and/or  wheat  straw  will  be  applied  at  3,000 
to  4,000  lbs/acre  with  a  modified  stack  processor.     A  disc 
or  crimper  will  be  used  to  anchor  the  mulch  into  the  soil . 


2.     On  slopes  of  7:1  or  greater  (such  as  highwall  areas)  the 

area  will  be  hydromulched  after  seeding.  Hydroraulch  will  be 
applied  at  a  rate  of  one  ton/acre. 

SECOiro  PHASE 

A.  After  a  period  of  one  to  three  growing  seasons  the  appropriate 
management  unit  mixes  (Tables  7  to  11)  will  be  seeded.    A  sur- 
face seed  bed  scarifier  will  be  used  to  loosen  the  soil  surface. 
A  brillon  seeder  and/or  cyclone  seeder  will  be  used  to  apply  the 
seed  at  20  to  30  lbs/acre  PLS.     Areas  revegetated  to  shrublands 
or  ponderosa  pine  may  require  two  to  three  years  growth  before 
the  permanent  grassland  mixes  in  this  phase  are  seeded. 

B.  Seeding  periods  for  both  the  first  and  second  phase  will  be 
prior  to  periods  of  the  most  dependable  precipitation  in  this 
region.     These  periods  are  early  fall  (late  August  to  late 
September),  late  fall  (mid  October  to  end  of  November),  and 
early  spring  (raid  March  to  late  April).     Where  practical  tem- 
porary irrigation  for  establishment  purposes  will  be  used  to 
extend  the  seeding  period  to  early  June.     Also  temporary  irriga- 
tion will  be  used  to  supplement  moisture  levels  on  establishing 
vegetation  during  years  of  drought,  which  occur  periodically  in 
this  region.     The  above  irrigation  practices  will  be  used  on 
Phase  1  and  2  of  the  revegetation  sequence. 

C.  After  the  permanent  perennial  grass  mix  has  germinated,  addi- 
tional nitrogen  will  be  applied  as  determined  necessary  from 
soil  testing  results.     The  nitrogen  will  be  aerial  broadcast  to 
minimize  vegetation  disturbance  and  soil  compaction. 

5. (a)       In  general  and  except  in  special  cases  (i.e.,  boxcut  spoils, 

haul  road  areas,   temporary  drainage  structures,  water  treatment 


70 


'.1     .  •> 


v.-  ;>r,< 


J 


facilities,  final  drainage  areas,  mine  plant  facilities, 
railroads,  future  mine  areas  of  other  such  areas  where  reclama- 
tion cannot  be  kept  concurrent),  the  following  timetable  for 
reclamation  are  proposed  (Montana  Rules  and  Regulations 
26.4.313(1): 


0-3  months 
3-6  months 

3-12  months 

3-12  months 
3-15  months 
3-18  months 


3-24  months 
12-36  months 

12-36  months 

2-10  years 


Overburden  removal  and  pit  development. 
Backfilling  and  regrading  to  approximate 

•original  contour. 
Sampling  and  analysis  of  spoil  (upper  8 

feet). 
Subsoil  redistribution. 
Topsoil  redistribution. 

Seedbed  preparation  and  initial  stabiliza- 
tion (including  surface  manipulation 
as  necessary). 

First  phase  seeding. 

Remedial  stabilization  and  second  phase 
seeding . 

Establishment  of  postmining  monitoring 
programs . 

Management  of  postmining  lands  consistent 
with  the  intent  of  the  applicable 
reclamation  requirements . 


5.(b)      The  seed  mixtures  are  shown  on  Tables  7  through  14.    Table  14 
shows  the  calculation  for  Pure  Live  Seed  (PLS). 

(c)  Planting  and  seeding  methods:     (See  page  326,  Volume  2,  permit 
application) . 

(d)  All  disturbed  areas  which  have  been  topsoiled  will  be  seeded  to 
the  supplemental  mix  (see  revegetation  plan)  along  with  tem- 
porary stabilizing  species  to  control  erosion.     Also  mulch  will 
be  used  in  regraded  and  topsoiled  areas  on  slopes  steeper  than 
10:1  to  control  erosion,  promote  germination  of  seeds,  and  to 
increase  the  moisture  retention  of  the  soil. 

(e)  The  vegetation  monitoring  plan  set  up  in  1980  by  the  applicant 
and  ECON,  INC.  describes  the  revegetation  monitoring  plan  (see 
page  91a,  Volume  1,  Block  1,  permit  application).     Those  tran- 
sects surveyed  prior  to  raining  will  be  resurveyed  in  and  will  be 
monitored  after  mining. 

(f)  A  soil  testing  plan  for  evaluating  the  results  of  topsoil 
handling  and  reclamation  procedures  relating  to  vegetation  has 
been  implemented  by  the  applicant .     This  plan  includes  the 
systematic  sampling  and  analysis  of  regraded  spoils,  subsoil, 
and  topsoil. 

These  results  will  be  made  part  of  our  Soil  Resource  Data  Volume(s)  for  the 
Rosebud  Mine.     Sampling  is  accomplished  using  a  Giddings  Soil  Sampler.  An 
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appropriate  sampling  intensity  of  one  sample  site  per  two  acres  has  been 
established  for  regraded  spoils  and  one  sample  site  per  ten  acres  for  respread 
topsoil.     The  upper  8  feet  of  regraded  spoil  is  sampled  prior  to  subsoil  distri- 
bution.    Spoil  samples  are  divided  into  upper  and  lower  4  foot  sub-samples. 
Regraded  soil  is  sampled  until  spoil  materials  are  encountered  (approximately  2V2 
to  3  feet). 

Spoil  and  soil  samples  are  analyzed  following  procedures  taken  directly  from 
the  Montana  Department  of  State  Lands'  Guidelines.     Spoil  samples  are  analyzed  for 
determination  of  pH,  EC,  saturation,  sand  %,  silt  %,  clay  %,  and  texture.  Soil 
samples  are  analyzed  for  determination  of:  pH,  EC,  saturation,  nitrate,  nitro- 
gen, ammonium  nitrogen,  phosphorus,  and  available  potassium.     Soil  samples  taken 
from  lOhrlv  or  steeper  gradient  slopes  will  also  be  analyzed  for  determination 
of:  sand  %,  silt  %,  clay  %  and  texture. 

The  applicant  proposes  to  measure  success  on  the  basis  of  unmined  reference 
areas  approved  by  the  department.     The  department  has  approved  the  estimating 
techniques  that  will  be  used  to  determine  the  degree  of  success  in  the  revege- 
tated  area.    At  least  one  reference  area  will  be  established  for  each  native 
community  type  found  in  the  mine  area.     Two  or  more  community  types  may  be 
included  in  one  reference  area,  if  examples  of  each  type  are  typical  of  that 
community  type.    More  than  one  reference  area  will  be  established  for  types  with 
significant  variation  due  to  edaphic  factors,  past  management,  size  of  the  per- 
mit area,  or  other  factors.     Each  reference  area  will  be  permanently  marked, 
including  reference  points  for  all  sampling  transects  and  plots.     The  location 
of  these  reference  areas  was  shown  on  Exhibit  "0"  of  the  application. 


Grazing  Plan    (Montana  Rules  and  Regulations  26.4.323) 


The  applicant  will  use,  primarily,  a  deferred-rotation  grazing  system  to 
manage  post-mine  vegetation  communities.    Rest-rotation  systems  will  be  imple- 
mented only  if  the  deferred-rotation  system  is  not  producing  the  desired  results 
(i.e.    l^eased  diversity,  cover,  and  species  composition).  Rest-rotation 
grazing  systems  are  designed  specifically  for  ranges  in  "fair"  condition  or 
worse.     The  seeding  map  for  species  composition  of  revegetated  areas  (Exhibit  R) 
on  the  Rosebud  Mine  is  geared  to  produce  plant  communities  reflecting 
"high-good"  rangeland  conditions.    Therefore,  a  rest-rotation  grazing  system 
would  not  be  needed. 

G.     Air  Resources 

1 .     Existing  Environment 

Current  ambient  air  quality  in  the  vicinity  of  the  applicant's  proposed 
Area  C  mining  operation  is  well  below  the  federal  and  state  ambient  air  quality 
standards.     Western  Energy  monitors  indicate  a  particulate  annual  arithmetic 
mean  of  25  ug/m3  compared  with  the  Montana  standard  of  75  ug/m^,  arithmetic 
mean.     The  federal  annual  standard  is  7  5  ug/m3,  geometric  mean.     It  should  be 
noted  that  part  of  Area  C  lies  within  the  boundaries  of  a  particulate  non- 
attainment  area.     A  non-attainment  designation  indicates  that  an  area  is  in 
excess  of  the  federal  standards.     The  Colstrip  non-attainment  area  covers  120 
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square  miles  centered  on  the  town.    While  Area  C  obviously  is  not  in  excess  of 
the  federal  standards  it  must  be  reviewed  by  the  Montana  Air  Quality  Bureau 
under  the  non-attainment  permt  procedures.    At  some  point  in  the  future  the 
boundaries  of  this  non-attainment  area  should  be  redefined  to  reflect  actual 
conditions  in  the  Colstrip  area.    The  original  designation  was  based  on  moni- 
toring data  in  or  very  near  the  town  itself  and  is  not  representative  of  Area  C. 
Monitors  in  the  immediate  vicinity  of  the  rail  loop  in  Area  A  are  in  excess  of 
the  standards,  however  this  is  considered  to  be  a  very  localized  problem  that 
does  not  cause  a  significant  impact  off-site.    Ambient  air  quality  standards  do 
not  apply  on  company  property. 

Western  Energy's  air  quality  monitoring  network  consists  of  ten  particulate 
monitoring  sites  and  one  metereological  station.     In  addition,  Montana  Power 
Company  operates  four  monitoring  stations  and  one  metereological  station  in  the 
Colstrip  area.     Western  Energy  operates  11  high  volume  samplers  and  five  dust- 
fall  jars.    Meteorological  parameters  include  wind  speed,  wind  direction,  tem- 
perature, precipitation,  humidity,  barometric  pressure,  pan  evaporation,  and 
incident  solar  radiation.     A  map  of  the  monitoring  locations  is  included  in 
Exhibit  "P",  Volume  6,  of  the  application.     All  monitoring  locations,  proce- 
dures, and  quality  assurance  practices  have  been  approved  by  the  Montana  Air 
Quality  Bureau  (p.  308-309,  Volume  2,  permit  application). 

As  stated  previously  the  current  particulate  levels  around  Area  C  are  about 
25  ug/ra3.     This  value  is  based  on  Western  Energy  sites  5,  10,  and  11  which  are 
located  at  the  east,  north,  and  northwest  edges  of  Area  C  respectively.  Sites 
1-6  are  located  in  Area  A  and  B.     Sites  7 ,  8 ,  and  9  are  located  to  the  south  and 
southeast  of  Western  Energy's  overall  operation  and  are  well  below  the  stan- 
dards.   Montana  Power  site  3,  located  in  the  town  of  Colstrip,  has  generally 
exceeded  the  standards. 

2.    Description  of  the  Applicant's  Proposal 

The  following  is  a  listing  of  the  control  measures  proposed  by  Western 
Energy  to  meet  the  requirements  of  26.4.311  Air  Pollution  Control  Plan  and 
26.4.761  Air  Resources  Protection. 

-  The  truck  dump,  coal  preparation  facility,  and  overland  conveyor  will  be 
equipped  with  negative  pressure  dust  collection  systems  vented  to  baghouses. 

-  Permanent  access  and  haul  roads  will  be  treated  with  CaCl2  annually  at  the 
recommended  application  rate  and  will  be  sprayed  with  water  at  least  once  per 
working  shift  in  the  summer  months  and  more  often  if  necessary. 

-  Temporary  roads  (haul  and  access)  will  be  treated  with  water  on  a  regular 
basis.     Western  Energy  will  minimize  access  type  roads  and  the  amount  of  traf- 
fic.    A  maximum  speed  limit  of  35  miles  per  hour  will  be  posted  throughout  the 
mine.     A  small  bus  will  be  used  to  shuttle  men  to  work  areas  to  reduce  the 
number  of  vehicles.     All  debris  will  be  removed  from  all  roadsides. 

-  Coal  and  overburden  drilling  will  be  controlled  by  the  use  of  flexible 
dust  curtains. 
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-  Overburden  dumping  heights  will  be  kept  to  absolute  minimums . 

-  Coal  and  overburden  blasting  will  be  curtained  or  minimized  to  the  extent 
possible  during  periods  of  high  wind. 

-  Scraper  operations  will  have  at  least  one  water  wagon  assigned  to  keep 
work  areas  and  roads  frequently  watered. 

-  Exposed  areas  will  be  kept  to  a  minimum. 

-  The  two  sections  of  county  road  around  the  mining  operation  will  be 
treated  with  dehydrated  oil  or  the  equivalent  to  a  distance  one  mile  west  of  the 
permitted  area. 

-  Western  Energy  does  not  intend  to  establish  a  surge  pile  next  to  the  truck 
dump,  but  in  the  event  of  an  emergency  or  malfunction  situation  a  temporary 
uncrushed  coal  stockpile  may  be  established  wliich  would  be  contoured  to  minimize 
wind  erosion. 

These  control  measures  are  more  fully  discussed  on  pages  309-315,  Volume  2, 
of  the  permit  application. 

Western  Energy  has  applied  for  an  air  quality  permit  from  the  Air  Quality 
Bureau  of  the  Department  of  Health  and  Environmental  Sciences.     The  Air  Quality 
Bureau  has  issued  a  preliminary  determination  to  issue  this  permit.     Since  part 
of  Area  C  is  located  in  a  non-attainment  area,  the  application  was  reviewed 
under  the  federal  emission  offset  procedures  as  amended.    Under  this  ruling  the 
source  would  have  to  meet  the  applicability  requirements  of  a  major  stationary 
source  in  order  for  emission  offsets  to  be  required.     This  means  the  source 
would  have  to  emit  100  tons  of  particulate  per  year  taking  into  account  control 
equipment  and  excluding  fugitive  emissions  in  order  for  offsets  to  be  required. 
Controlled  emissions  excluding  fugitives,  from  the  Area  C  operation  are  esti- 
mated at  6.9  tons  per  year;  therefore  offsets  are  not  required. 

The  Montana  Air  Quality  Rules  requires  the  application  of  Lowest  Achievable 
Emission  Rate  (LAER)  for  sources  located  in  a  non-attainment  area.  LAER 
generally  means  the  most  stringent  emission  limitation  which  is  achieved  in 
practice.     All  emission  control  practices  proposed  by  Western  Energy  for  Area  C 
have  been  deemed  to  represent  LAER  by  the  Air  Quality  Bureau.     Compliance  with 
the  Clean  Air  Act  is  veritlfed  through  the  Air  Quality  Bureau's  preliminary 
determination  to  issue  the  Area  C  air  quality  permit.    Western  Energy's  coraptuer 
modeling  for  Area  C  and  the  modeling  prepared  for  the  environmental  impact  sta- 
tement show  compliance  with  all  Federal  and  Montana  ambient  air  quality  stan- 
dards and  Montana  Prevention  of  Significant  Deterioration  increments. 

Western  Energy  has  not  proposed  any  changes  to  their  existing  monitoring 
network  since  it  will  adequately  monitor  Area  C  operations.     Western  Energy  will 
continue  its  approved  particulate  and  meteorological  reporting  frequency. 

H.     Coal  Conservation 
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1 .    Existing  Environment 


There  are  two  coal  seams  that  are  recognized  as  being  strippable  In  the  mine 
plan  area,  the  Rosebud  seam  and  the  McKay  seam.     Only  the  Rosebud  seam  Is 
planned  to  be  mined.     It  has  a  weighted  average  heat  content  of  8,348  BTU  per 
pound,  and  a  sulfur  content  of  0.87  percent,  both  as  received  with  with  a 
moisture  content  of  26.6  percent.     The  McKay  seam  coal  is  poor  enough  in  quality 
that  the  applicant  has  not  been  able  to  find  a  market  for  it.     It  also  has  a 
heat  content  of  8,384  BTU  per  pound  (weighted  average)  and  a  sulfur  content  of 
1.32  percent.     The  McKay  seam  underlies  the  Rosebud  seam,  the  two  seams 
separated  by  an  Interburden  of  about  23  feet  average  thickness  (pp.  408  -  410, 
Volume  2). 

2.    Applicant's  Proposal 

The  applicant  maintains  that  mining  operations  will  be  conducted  to  prevent 
failure  to  conserve  coal.     The  entire  Rosebud  seam  will  be  taken  over  the  entire 
five-year  mine  plan  area,  bounded  by  the  Rosebud  seam  outcrop  line  on  the  out- 
side of  the  mine  area  and  the  maximum  recovery  line  (final  pit  hlghwall)  on  the 
inside  of  the  mine  area  (Exhibit  "I,"  Five  Year  Mine  Plan  Map,  Volume  5). 
Mining  will  end  at  an  average  overburden  depth  of  about  130  feet  (Exhibit  "W" , 
Volume  8,  cross  section  N47,500). 

The  applicant  leaves  an  "undisturbed  natural  barrier"  (coal  fender;  as  per 
26.4.517)  but  later  removes  the  coal  in  this  "wedge"  by  the  use  of  a  backhoe . 
This  represents  a  true  maximization  of  coal  recovery  above  and  beyond  the  typi- 
cal operation  (see  p.  411,  Volume  2  for  a  diagram  of  the  wedge  recovery 
operation,  permit  application). 

I.    Cultural  Resources 

1 .     Existing  Environment 

Area  C  Block  1  lies  generally  to  the  west  of  existing  Western  Energy  mining 
activity.     Cultural  resource  surveys  of  this  area  have  identified  nine  sites 
within  the  permit  area  and  24  sites  with  the  buffer  zone.     (Fredlund,  1980; 
Steere,  1982).     Five  of  the  nine  sites  are  potentially  eligible  for  National 
Register  of  Historic  Places.     Nomination  forms  have  been  submitted  to  the  Keeper 
of  the  National  Register  in  order  to  seek  a  determination  of  eligibility  for  the 
Fadhl  Kill  (24RB299)  and  Fadhl  Homestead  (24RB884)  sites.     These  two  sites  meet 
National  Register  criteria  D  and  are  in  the  primary  Impact  area  for  the  boxcut 
spoils,  mining  and  road  relocation.     Nomination  forms  for  the  remaining  sites, 
Medicine  Root,  Farley  Lookout,  and  Cooley,  are  forthcoming.     The  Medicine  Root 
site  (24RB879)  is  also  in  the  direct  Impact  zone  and  it's  eligibility  is 
unknown.    Testing  at  the  90  cm  level  will  begin  sometime  this  summer.  Hlghwall 
reduction  will  occur  through  this  site. 

Other  sites  in  the  permit  area  which  will  be  nominated  for  eligibility 
determinations  include  the  Cooley  site  (24RB 12059)  and  the  Farley  Lookout  site 
(24RB1058).     The  applicant  has  made  the  commitment  to  either  mitigate  or  relo- 
cate the  pit  feeder  line  around  the  Cooley,  and  Medicine  Root  sites  in  a  June 
29,   1982  letter.     In  the  buffer  zone  the  Cooley  Place  (24RB1064)  may  also  be 
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eligible  and  may  be  affected  by  the  pit  feeder  line.     (Fredlund,  1980;  Steere, 
1982;  MDSL  and  USDI,  OSM,  1982;  Montana  Historical  Society,  May  14,   1982).  The 
Albino  Deer  site  (24RB885),  in  the  buffer  zone,  would  also  be  impacted  by  road 
relocation,  but  is  not  eligible  for  the  National  Register  and  all  useful  infor- 
mation has  been  recorded.     Concurrence  from  SHPO  is  forthcoming.    Also  in  the 
buffer  zone  to  the  5-year  plan  are  the  Doc  Taylor  (24RB1065)  and  Muskrat 
Homestead  (24RB313)  standing  structures,  both  of  which  have  been  determined  eli- 
gible for  the  National  Register.     No  direct  disturbance  is  anticipated.  Two 
other  standing  structures  in  the  buffer  zone  are  the  Cooley  Place  (24RB1064)  and 
the  Castle  Rock  Post  Office  (24RB335);  both  of  which  will  be  submitted  for 
determinations  of  eligilibity.     The  rock  art  in  the  buffer  zone  is  not  poten- 
tially eligible  for  the  National  Register  (concurrence  from  SHPO  is 
forthcoming).    The  remaining  sites  in  the  buffer  zone  are  either:     (a)    not  rock 
art  or  standing  structure;  or  (b)  not  eligible  for  listing. 

Consultation  with  the  Montana  SHPO  has  been  an  ongoing  process.  Following 
determinations  of  eligibility,   the  department  will  seek  determinations  of  effect 
and  the  approval  and  implementation  of  mitigation  plans. 

2 .    Applicant's  proposal 

The  applicant  proposes  to  mine  Area  C,  Block  1,  as  described  in  their  mine 
plan.     The  county  roads  on  the  north  and  sides  of  this  area  will  be  relocated 
further  north  through  a  National  Register  eligible  site.     (Application  No. 
00105,  Volume  1).     They  propose  to  develop  mitigation  plans  for  those  sites 
determined  eligible  for  the  National  Register  and  to  implement  those  seams 
following  receipt  of  approval  from  DSL,  OSM,   SHPO  and  other  appropriate  agencies 
(Mike  Shea,  oral  communication,  May  14,  1982). 


J.    Land  Use 

1 .     Existing  Environment 

The  present  land  use  pattern  and  productivity  of  the  2,795  acres  in  Area  C, 
Block  1  are  similar  to  the  rest  of  the  Western  Energy  leasehold  at  the  Rosebud 
Mine.     Approximately  1,984  acres  (71  percent)  of  Area  C,  Block  1  is  rangeland, 
with  488  acres  (16  percent)  cultivated  for  wheat  and  335  acres  (12  percent)  in 
hayfield  production.     The  remaining  28  acres  (1  percent)  includes  sandstone 
outcrops,  clinker  (locally  kiiown  as  scoria)  pits,  and  a  ranch  yard. 

The  cropland  in  Area  C,  Block  1  represents  less  than  0.6  percent  of  the 
130,000  acres  of  cropland  in  Rosebud  County.     Principal  crops  are  dryland  winter 
wheat  and  alfalfa.     Average  production  in  Area  C,   Block  1  is  about  30  bushels 
per  acre  for  wheat  and  about  1.2  tons  per  acre  for  hay,  while  average  production 
for  Rosebud  County  is  29  bushels  per  acre  for  winter  wheat  and  1.5  to  2.0  tons 
per  acre  for  dryland  alfalfa  (Prinkki,   1982).     Production  comparisons  are  pre- 
sented in  Table  16  and  field  locations  are  shown  on  Figure  21.     Relic  irrigation 
structures  occur  along  Stocker  Creek  and  operational  irrigation  structures  occur 
along  East  Fork  Armells  Creek,  but  cropland  within  Area  C,   Block  1  is  presently 
farmed  on  a  dryland  basis.     This  cropland  is  designated  as  class  three  and  four 
lands  under  the  Soil  Conservation  Service  Land  Use  Classification  System. 
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TABLE  16 


FIELD  PRODUCTION  IN  AREA  C,   BLOCK  I 


Field^ 

v^t  up 

Acres 

Production 

Acres  to  be 
Disturbed 

1 

i^heac/spelcz 

122 

27  bu/ac 

90 

2 

winter  wheat 

185 

33  bu/ac 

185 

3 

winter  wheat 

34 

33  bu/ac 

34 

4 

winter  wheat 

19 

33  bu/ac 

19 

5 

winter  wheat 

■  3 

33  bu/ac 

3 

6 

winter  wheat 

28 

33  bu/ac 

28 

7 

winter  wheat 

17 

33  bu/ac 

17 

8 

winter  wheat 

28 

35  bu/ ac 

— 

9 

crested  wheatgrass/alf alf a 

13 

1.0  t/ac 

— 

in 

crested  wheatgrass/alf alf a 

50 

1.0  t/ac 

12 

1 1 

crescea  wneatgrass/ alf alf a 

43 

1.0  t/ac 

20 

12 

crested  wheatgrass/alf alf a 

91 

0.6  t/ac 

91 

13 

crested  wheatgrass/alf alf a 

70 

1.5  t/ac 

70 

14 

crested  wheatgrass/alf alf a 

36 

1.5  t/ac 

36 

15 

crested  wheatgrass/alf alf a 

11 

0.6  t/ac 

16 

crested  wheatgrass/alf alf a 

20 

0.6  t/ac 

1 

770 

606 

a    Field  locations  are  depicted  in  Figure  21 

b  Based  on  land  owner  interviews  conducted  in  September,  1980  and  1981  as 
reported  in  Western  Energy  Company's  Application  for  a  Surface  Mining 
Permit  Area  C,  Block  I.  Production  figures  reported  by  Burlington 
Northern  (Western  Energy  Company,  1981)  are  somewhat  lower. 
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FIGURE   ^1      AGRICULTURAL   USE    IN   AREA  C,   BLOCK  I 
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Although  this  classification  is  considered  marginal  for  crop  production  as  com- 
pared to  the  United  States  as  a  whole,  it  is  the  best  classification  of 
croplands  possible,  given  the  regional  constraints  of  low  rainfall  and  a  short 
growing  season. 

The  rangeland  in  Block  I  represents  less  than  0.07  percent  of  the  2.5 
million  acres  of  rangeland  in  Rosebud  County.     Presently,  rangeland  productivity 
in  Area  C,  Block  1  is  about  0.15  AUMs  per  acre  for  grassland  and  shrubland, 
based  on  the  Montana  Soil  Conservation  Service  Technical  Guide  (1979)  for  range- 
land  in  "fair"  condition,  and  about  0.2  AUMs  per  acre  for  ponderosa  pine  areas. 
The  average  production  level  for  southeastern  Montana  ranges  from  0.25  to  0.30 
AUMs  per  acre  (Montana  Department  of  State  Lands,  1981). 

2 .     Applicant's  Proposal 

Western  Energy  plans  to  reclaim  the  mined  area  to  the  same  conditions  that 
existed  prior  to  mining,  as  explained  previously  in  this  document. 

K.  Climate 

1 .  Existing  Environment 

Southeastern  Montana,  including  the  Colstrip  area,  has  a  continental  climate. 
The  majority  of  large-scale  weather  systems  move  from  west  to  east,  and  being  on 
the  lee  side  of  the  Rocky  Mountains,  the  Colstrip  area  is  influenced  by 
descending  air  luasses  characterized  by  the  dissolution  of  clouds,  and  thus, 
clear-sky  conditions  and  temperature  extremes. 

Summers  are  characterized  by  warm  days,  but  most  nights,  even  during  mid- 
summer, cool  to  60°  F  or  less,  so  oppressive  hot  spells  are  not  very  common. 
Temperatures  of  90°  F  or  more  occur  about  40  days  each  year  and  can  occur  in  any 
month  from  May  through  October.    During  winter,  nights  generally  cool  to  less 
than  15°  F  at  night,  but  warm  to  30°  F  or  better  during  the  day.    An  occasional 
cold  spell  will  generate  sub-zero  temperatures,  but  these  spells  seldom  last 
more  than  two  or  three  days . 

The  annual  average  precipitation  at  the  Colstrip  National  Weather  Service 
Station  is  15.8  inches.     Three-fourths  of  this  amount  falls  during  the  April 
through  September  growing  season.    Winter  precipitation  is  generally  light  with 
just  over  half  an  inch  a  month  during  the  period  November  through  February. 
Most  of  the  precipitation  during  this  time  is  in  the  form  of  snow.     The  average 
snowfall  at  Colstrip  is  34.6  inches. 

Hailstorms  are  typically  the  most  common  and  damaging  of  severe  weather  in 
Montana  and  occur  mainly  in  July  and  August.     Floods  may  occur  in  spring  and 
early  summer  as  result  of  the  melting  snowpack,  but  are  more  likely  due  to 
locally  heavy  thundershowers  in  late  spring  and  summer. 

2 .  Applicant's  Proposal 

The  mining  of  Area  C,   Block  1  will  not  affect  the  climate. 


79 


L.    Use  of  Explosives 


1 .  Existing  Environment 

The  overburden  In  Area  C  being  a  mixture  of  relatively  competent  silt- 
stones,  sandstones,  and  shale,  requires  the  use  of  explosives  to  sufficiently 
loosen  the  material  to  facilitate  its  excavation.     Blasting  of  coal  is  required 
for  a  similar  reason. 

2 .  Applicant's  Proposal 

The  applicant  plans  to  use  ammonium  nitrate  and  fuel  oil  (ANFO) ,  boosted  by 
dynamite  or  cast  primers  to  blast  overburden  and  coal.     The  diameter  of  blast 
holes  for  overburden  and  coal  are  7  7/8"  to  12  1/4"  and  6",  respectively. 
Overburden  hole  spacing  varies  with  depth  and  the  hole  pattern  for  coal  is  21 
feet. 

The  weight  of  explosives  detonated  per  8  millisecond  period  is  limited  by 
the  equation  W=(B/60)2  (pp.  301,  302,  Volume  2,  permit  application). 


M.  Bonding 

1 .    Applicant's  Proposal 

The  applicant  has  submitted  a  detailed  cost  of  reclamation  in  accordance 
with  26.4.313(2),  with  supporting  calculations  for  the  estimates.     These  are 
located  on  pp.  334,  335  and  336  (rev.  1)  in  Volume  2  of  the  application.     On  p. 
323  (rev.  1),  the  total  cost  of  reclamation  is  summarized  as  $19,453.36  per  acre 
for  maximum  disturbance.     The  cost  for  revegetation  is  given  as  $827.81  per 
acre,  which  the  Department  will  apply  against  areas  bonded  for  associated 
disturbance  (minimum  disturbance).     The  Department  uses  reclamation  cost  estima- 
tes to  calculate  bonding  rates.    The  bond  for  Area  C  is  calculated  in  the 
following  manner: 

Mning  Level   1,612  acre  x  $19 ,453 . 36/acre  =  $31,358,816.00 

Facilities  Level    377  acre  x  $19 ,453 . 36/acre  =  7,333,917.00 

Associated  Disturbance      806  acre  x  $      827.81/acre  =         667 ,215.00 

2,795  acres  $39,359,948.00 

Ten  percent  escalation  as  required  by  the  Department  +  3,935,995.00 
(10%  X  39,359,948.00  =  $3,935,995.00) 

$43,295,943.00 

The  applicant's  certificate  of  liability  insurance  shows  that  the  coverage 
meets  the  requirements  set  by  law. 

The  acreages  shown  above  are  derived  from  Exhibit  S,   Bond  Permit  Map,  and 
Exhibit  E-E,  Bond  Map,   Coal  Supply  System. 
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IV.     EVALUATION  OF  COMPLIANCE 


**Sub-Chapter  3** 

(26.4.301  -  26.4.327) 

Definitions  and  Strip  Mine  Permit  Application  Requirements 

26.4.301  -  Definitions  -  Not  applicable. 

26.4.302  -  Format  and  Supplemental  Information 

Western  Energy  Company  has  submitted  this  application  In  accordance  with  the 
format  specified  by  this  rule. 

Summary ;     Complies  with  26.4.302 

26.4.303  -  Legal,  Financial,  Compliance  and  Related  Information 

Note:     26.4.303  includes  23  separate  items.     Items  1,  3-9,   11-13,  21,  and 
23,  which  require  such  Information  as  the  applicant's  address  and 
phone  number  have  been  found  to  be  in  compliance.     The  remaining 
items  have  been  evaluated  as  follows : 

(2)    The  tests,  analyses,  or  surveys  performed  according  to  these  rules  and 
regulations  have  been  performed  according  to  standards  set  by  the 
Department.    These  tests,  analyses,  and  surveys  include,  but  are  not 
limited  to  overburden  physical  and  chemical  properties,  coal  quality,  water 
quality,  soil  survey  and  wildlife  survey.     The  methods,  laboratories,  pro- 
cedures, etc.  used  by  the  applicant  and  its  agents  have  been  used  for  pre- 
vious permits  and  have  been  found  to  be  satisfactory. 

(10)  All  lands  Immediately  contiguous  to  the  project  area  are  owned  or  leased  by 
the  applicant  for  mining  purposes . 

(14)  The  applicant  has  provided  a  description  of  the  documents  (including  lease 
numbers  where  applicable)  that  convey  control  of  both  the  surface  coal  to 
the  applicant .     All  of  these  descriptions  have  been  examined  by  the 
Department  and  have  been  found  to  be  complete  and  in  compliance. 

(15)  The  applicant  has  included  in  an  appendix,  copies  of  the  surface  owner  writ- 
ten consent  in  those  cases  where  the  mineral  ownership  has  been  severed 
from  surface  ownership.     These  have  been  checked  and  found  to  be  in 
compliance . 

(16)  The  permit  area  has  not  been  designated  as  unsuitable  for  surface  raining 
for  any  reason. 

(17)  Two  dwellings  within  the  permit  area  will  be  moved  before  the  commencement 
of  mining  disturbance.     There  are  no  other  buildings  within  300  feet  of  the 
mining  area . 
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(18)  Because  of  the  uncertainty  of  timing  surrounding  the  issuance  of  strip  mine 
permits,  the  applicant  has  presented  his  mine  scheduling  in  terms  of  phases 
over  the  lif e-of-the-mine . 

(19)  The  applicant  has  submitted  a  certificate  of  liability  insurance  (see 
Volume  1,  page  18,  permit  application). 

(20)  Other  permits  needed  to  conduct  the  proposed  strip  mining  are: 

Air  Quality  Permit  (State  of  Montana) 
Water  Discharge  Permit  (State  of  Montana) 
Permit  from  the  Office  of  Surface  Mining 

(22)  Advertisement  and  affidavit  of  publication  (See  Appendix  I). 

Summary :     Complies  with  26.4.303. 

26.4.304  Information  on  Environmental  Resources 

Note:  This  rule  includes  14  separate  items.     Because  many  of  these  items 

are  more  properly  addressed  elsewhere  in  this  document,  they  will  be 
so  referenced. 

(1)  See  Mine  Plan,  Description  of  Applicant's  Proposal.     Information  has  been 
checked  and  found  to  be  in  compliance. 

(2)  See  rule  26.4.1131  -  Protection  of  Parks  and  Historic  Sites  Information  as 
submitted  has  been  checked  and  found  to  be  in  compliance,  except  as  set 
forth  in  stipulations  (see  Summary  of  Stipulations;   Stipulation  No.  3). 

(3)  The  project  area  has  no  significant  or  unique  scenic  and/or  geologic  for- 
mations or  sites  (see  p.  20,  Volume  1,  permit  application). 

(4)  The  applicant  states  that  the  project  area  possesses  no  special,  excep- 
tional, critical,  or  unique  characteristics.     The  Department  concurs  with 
this  conclusion  (See  page  20,  Volume,  permit  application). 

(5)  See  Existing  Environment  under  the  Groundwater  Hydrology  section  of  this 
document.     The  materials  submitted  covering  groundwater  hydrology  are  found 
on  pages  23-54,  Volume  1.    They  have  been  evaluated  and  found  to  be  in 
compliance . 

(6)  This  item  depends  upon  requests  by  the  Department  for  additional  water 
quality  and  quantity  information  hence  it  does  not  apply.     This  is  addressed 
on  pages  54  and  55,  Volume  1. 

(7)  See  Existing  Environment  under  the  Overburden  section,  of  this  document. 
The  materials  submitted  covering  overburden  have  been  checked  and  found  to 
be  in  compliance.     Information  on  this  section  is  found  on  page  55,  Volume 
1,  pages  291  (rev.   1)  -  299,  Volume  2  and  pages  321-407,  Volume  2. 
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(8)  See  Existing  Environment  under  the  Surface  Water  Hydrology  section  this 
document.    The  information  submitted  in  the  application  and  the  DEIS  under 
this  section  has  been  checked  and  found  to  be  in  compliance. 

(9)  See  Applicant's  Proposal  under  the  Groundwater  and  Surface  Water  section  of 
this  document.    The  information  in  the  application  and  the  DEIS  submitted 
under  this  section  has  been  checked  and  found  to  be  in  compliance. 

(10)  See  Existing  Environment  under  the  Climate  section  of  this  document.  The 
information  submitted  in  the  application  under  this  section  has  been 
checked  and  found  to  be  in  compliance. 

(11)  See  Existing  Environment  under  the  Vegetation  section  of  this  document. 
The  information  submitted  in  the  application  under  this  section  has  been 
checked  and  found  to  be  in  compliance,  except  as  set  out  in  the  Summary  of 
Stipulations . 

(12)  See  Existing  Environment  under  the  Wildlife  section  of  this  document.  The 
information  submitted  in  the  application  under  this  section  has  been 
checked  and  found  to  be  in  compliance. 

(13)  See  Existing  Environment  under  the  Soils  section  of  this  document.  The 
information  submitted  in  the  application  under  this  section  has  been 
checked  and  found  to  be  in  compliance. 

(14)  See  Existing  Environment  under  the  Land  Use  section  of  this  document.  The 
information  submitted  in  the  application  under  this  section  has  been 
checked  and  found  to  be  in  compliance. 

Summary :     Complies  with  26.4.304. 


26.4.305  -  Maps 

The  maps  required  by  rule  26.4.305  have  been  submitted  by  the  applicant  and 
satisfactorily  address  all  sections  of  this  rule. 

Summary :  Complies  with  26.4.305. 

26.4.306  Prime  Farmland  Investigation 

Not  applicable.     The  Soil  Conservation  Service  has  made  the  determination 
that  there  is  no  prime  farmland  in  any  of  Western  Energy's  mine  areas.  See 
better  f"m  Lewis  A.  Daniels  of  the  S.C.S.  containing  the  negative  determination 
(p.  286,  Volume  2  of  the  application,  and  copy  of  same  under  Letters  of 
Concurrence) . 

26.4.307  -  Geologic  and  Hydrologic  Investigation 

See  Existing  Environment  and  Applicant's  Proposal  under  the  Groundwater  and 
Surface  Water  Hydrology  sections  of  this  documeat.     The  information  submitted  on 
the  application  under  this  section  has  been  checked  and  found  to  be  in 
compliance . 
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Summary :     Complies  with  26.4.307. 

26.4.308  -  Reclamation  and  Operations  Plan 

See  Chapter  III  of  this  document,  Description  of  Existing  Environment  and 
Applicant's  Proposal  background  section.    The  information  submitted  in  the 
application  under  this  section  has  been  checked  and  found  to  be  in  compliance. 

Summary :     Complies  with  26.4.308. 

26.4.309  -  Plan  for  Existing  Structures 

Not  applicable.  No  structure  of  a  mine-related  use  currently  exists  in  Area 
C  (p.  300,  Volume  2  of  the  application). 

26.4.310  -  Blasting  Plan 

See  Evaluation  of  Compliance  in  Sub-Chapter  6  (26.4.621  -  26.4.626).  The 
information  submitted  in  the  application  under  this  section  has  been  checked  and 
found  to  be  in  compliance. 

Summary :     Complies  with  26.4.310. 


26.4.311  -  Air  Pollution  Control  Plan 

See  Evaluation  of  Compliance  in  Sub-Chapter  7  (26.4.761).     The  information 
submitted  in  the  application  under  this  section  has  been  checked  and  found  to  be 
in  compliance . 

Summary:     Complies  with  26.4.311. 

26.4.312  -  Fish  and  Wildlife  Plan 

See  Evaluation  of  Compliance  for  Sub-Chapter  7  (26.4.751).     The  information 
submitted  in  the  application  under  this  section  has  been  checked  and  found  to  be 
in  compliance,  except  as  set  forth  in  the  Summary  of  Stipulations. 

Summary ;     Complies  with  26.4.312. 

26.4.313  -  Permit  Area  Information 

For  all  sub-paragraphs  of  this  rule,  see  Applicant's  Proposal  of  this 
document.     The  information  submitted  in  the  application  under  this  rule  has  been 
checked  and  found  to  be  in  compliance,  except  as  set  forth  in  the  Summary  of 
Stipulations . 

Summary :     Complies  with  26.4.313. 

26.4.314  -  Plan  for  Protection  of  the  Hydrologlc  Balance 

See  Applicant's  Proposal  for  Hydrology.     The  information  submitted  In  the 
application  under  this  section  has  been  checked  and  found  to  be  in  compliance. 
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Summary :     Complies  with  26.4.314. 

26.4.315  -  Plan  for  Ponds  and  Embankments 

See  Evaluation  of  Compliance  for  Hydrology.     The  information  submitted  in 
the  application  under  this  section  has  been  checked  and  found  to  be  in 
compliance . 

Summary :     Complies  with  26.4.315. 

26.4.316  -  Strip  Mining  Near  Underground  Mining 

Not  applicable.     There  are  no  underground  workings  in  Area  C  (p.  398,  Volume 
2,  permit  application). 

26.4.317  -  Diversions 

Not  applicable.     No  diversions  of  stream  channels  are  planned.  See 
Evaluation  of  Compliance  for  rule  26.4.635  for  a  discussion  of  road  ditch 
"diversions" . 

26.4.318  -  Protection  of  Public  Parks  and  Historic  Places 

See  Evaluation  of  Compliance  for  Sub-Chapter  11  (26.4.1131).     The  infor- 
mation submitted  in  the  application  under  this  section  has  been  checked  and 
found  to  be  in  compliance,  except  as  set  forth  in  the  Summary  of  Stipulations. 

26.4.319  -  Relocation  or  Use  of  Public  Roads 

See  Evaluation  of  Compliance  section  (26.4.1135,  26.4.1136).     The  materials 
submitted  under  this  rule  have  been  examined  and  found  to  be  in  compliance. 

Summary :     Complies  with  26.4.319. 

26.4.320  -  Disposal  of  Excess  Spoil 

See  Evaluation  of  Compliance  for  Sub-chapter  5  (26.4.520).     The  information 
submitted  under  this  rule  has  been  checked  and  found  to  be  in  compliance. 

Summary:     Complies  with  26.4.320. 

26.4.321  -  Transportation  Facilities 

See  Evaluation  of  Compliance  for  Sub-Chapter  6  (26.4.601  -  26.4.609).  The 
information  submitted  in  the  application  under  this  rule  has  been  checked  and 
found  to  be  in  compliance . 

Summary :     Complies  with  26.4.321. 

26.4.322  -  Coal  Conservation  Plan 
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See  Description  of  Applicant's  Proposal  under  Coal  Conservation.    Also,  see 
Evaluation  of  Compliance  section  26. A. 763.     The  information  submitted  in  this 
application  under  this  rule  has  been  checked  and  found  to  be  in  compliance. 

Summary ;     Complies  with  26.4.322. 

26.4.323  -  Grazing  Plan 

See  Description  of  Applicant's  Proposal  under  Vegetation,  this  document. 
The  information  submitted  in  the  application  under  this  rule  has  been  checked 
and  found  to  be  in  compliance  with  26.4.323. 

Summary :     Complies  with  26.4.323. 

26.4.324  -  Prime  Farmlands:     Special  Application  Requirements 
Not  applicable.     See  26.4.306  (above). 

26.4.325  -  Coal  Mining  Operations  on  Areas  or  Adjacent  to  Areas  Including 

Alluvial  Valley  Floors;     Special  Application  Requirements 

In  December  1981,  after  studying  the  applicant's  alluvial  valley  floor 
investigation  (pp.  421-469,  Volume  2  of  the  application),  and  other  data,  the 
Department  determined  that  those  portions  of  East  Fork  Armells  Creek  and  Stocker 
Creek  under  consideration  for  Area  C  are  not  alluvial  valley  floors  (see  the 
Department's  Alluvial  Valley  Decision  Document  of  December  10,   1981  and  June 
1982;  See  Appendix  II  and  III).     Hence,  this  rule  does  not  apply  to  the  Area  C 
application . 

26.4.326  -  Auger  Mining;     Special  Application  Requirements 

Not  applicable.     No  auger  mining  is  planned  for  Area  C  (p.  470,  Volume  2  of 
the  application). 

26.4.327  -  Coal  Processing  Plants  and  Support  Facilities  not  Located  at  or  Near 
 the  Mine-site  nor  within  the  Mine  Permit  Area;     Special  Application 

Requirements 

Not  applicable.    All  facilities  will  be  located  on  permitted  ground  (p.  470, 
Volume  2  of  the  application) . 
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**Sub-Chapter  4** 


(26.4.402  -  26.4.413) 

Mine  Permit  and  Test  Pit  Prospecting  Permit  Procedures 

26.4.401  -  26.4.413 

This  subchapter  specifies  the  review  procedures  that  the  Department  of  State 
Lands  follows  for  coal  mine  permit  applications  and  is  therefore  not  applicable 
to  the  technical  evaluation  of  the  Area  C,  Block  1  mine  plan. 
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**Sub-Chapter  5** 

(26.4.501  -  26.4.524) 
Backfilling  and  Grading  Requirements 

26.4.501  -  General  Backfilling  and  Grading  Requirements 

(1)  The  applicant  has  committed  to  complete  grading  of  the  disturbed  area 
before  removal  of  necessary  reclamation  equipment  (p.  479,  Volume  2,  permit 
application) . 

(2)  The  applicant  has  committed  to  grading  to  the  approximate  original  contour 
of  the  land.     No  final  graded  slopes  will  be  steeper  than  five  horizontal  to  one 
vertical  (lv:5h).     The  Department  has  evaluated  the  Post  Mine  Topography  Map 
(Exhibit  J,  Volume  5)  and  finds  it  to  be  in  compliance  with  all  requirements  of 
the  permanent  program.     (See  also  p.  479,  Volume  2,  permit  application). 

(3)  Spoil  material  from  one  mining  cut  will  be  placed  into  the  void  left  from 
the  previous  cut  (p.  292,  Volume  2).     In  so  doing,  no  selective  handling  of 
spoil  materials  to  prevent  leaching  of  acid-forming  or  toxic-forming  materials 
into  groundwater  or  surface  water  supplies  is  deemed  necessary  due  to  the  accep- 
table quality  of  the  overburden  (p.  481   [rev.  1],  Volume  2,  permit  application 
response  to  26.4.509). 

(4)  (a)  The  applicant  states  that  all  spoil  material  will  be  graded  to  eliminate 
all  final  highwalls,  spoil  piles  and  depressions.     Cut-and-fill  terraces  will 
not  be  used. 

(b)  (i  and  ii)  The  applicant  has  submitted  a  map  that  records  existing  represen- 
tative slopes  (see  Exhibit  "N" ,  Volume  5).     The  applicant  has  coraitted  to 
measuring  the  final  regraded  slopes  at  the  beginning  and  end  of  lines 
established  on  the  prevailing  slope  at  locations  representative  of  premining 
slope  conditions  (p.  479,  Volume  2,  permit  application). 

(c)  The  applicant  states  that  the  final  graded  slopes  will  not  exceed  the  pre- 
mining slopes  or  any  lesser  slope  based  on  environmental  conditions  (p.  479, 
Volume  2,  permit  application).     The  Department  concurs  that  the  applicant's  plan 
will  achieve  these  slopes. 

Summary :     Complies  with  26.4.501. 

26.4.502  -  Cut-and-fill  Terraces 

Not  applicable.  No  cut-and-fill  terraces  will  be  used  (p.  480,  Volume  2,  permit 
application) . 

26.4.503  -  Small  Depressions 

Not  applicable.     No  small  depressions  will  be  used  (p.  480,  Volume  2,  permit 
application) . 

26.4. 504  Permanent  Impoundments 
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Not  applicable.     No  permanent  impoundments  are  planned  to  be  created  in  the  Area 
C  (p.  480,  Volume  2,  permit  application). 

26.4.505  -  Burial  and  Treatment  of  Waste  Materials 

The  applicant  has  comitted  to  the  burial  of  all  coal  seams  beneath  at  least  four 
feet  of  non-toxic  and  non-combustible  material,  and  likewise  all  acid-forming, 
toxic-forming  combustible,  or  any  other  waste  materials  identified  during  the 
mining  process  will  be  buried  under  a  minimum  of  eight  feet  of  non-toxic  and 
non-combustible  materials  (p.  480,  Volume  2.  permit  application). 

Summary :     Complies  with  26.4.505. 

26.4.506  -  Placement  and  Disposal  of  Overburden 

The  nature  of  the  applicant's  dragline  operation  causes  all  overburden  to  be 
placed  into  the  previous  pit  (except  the  box  cut  spoils).      See  Exhibit    L  , 
Volume  5,   two  range  diagrams  of  typical  spoil  placement.)     No  problem  materials 
have  bee;  identified  in  Area  C  (p.  481   [rev.   1],  Volume  2.  permit  application, 
response  to  26.4.509). 

Summary ;     Complies  with  26.4.506. 

26 . 4 .507  -  Disposal  of  Non-Coal  Wastes 

Non-coal  wastes  such  as  grease,  lubricants,  paints,  f^Jf^^^^  '  J^f 

abandoned  mining  machinery,  lumber,  and  other  combustibles,  will  be  placed  in  an 
approved  county  landfill  site.    No  wastes  will  be  buried  on-site.     (See  281 
[item  r]  and  p.  480,  Volume  2,  permit  application). 

Summary :     Complies  with  26.4.507. 

26.4.508  -  Departmental  Approval  of  Final  Waste  Disposal 

The  Department  approves  of  the  applicant's  final  waste  disposal  plan  (use  of 
approved  county  landfill),  and  the  applicant  commits  to  not  using  fly  ash  for 
fill  material  (p.  481   [rev.  1],  Volume  2,  permit  application). 

Summary :     Complies  with  26.4.508 

26.4.509  -  Prevention  of  Leaching 

No  selective  placement  of  fill  material  will  be  necessary  as  determined  by  ana- 
J^sis  ofoverburden  quality  (pp.  E-lff.  Appendix  E.  Volume  3     permit  applica- 
tion.   Western  Energy's  method  of  spoil  placement  is  acceptable  to  the 
Department . 

Summary ;     Complies  with  26.4.509. 

26.4.510  -  Use  of  Waste  for  Fill 

The  applicant  has  made  the  commitment  that  no  waste  will  be  used  for  fill. 
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Summary :     Complies  with  26. A. 510. 


26.4.511  -  Thick  Overburden 

According  to  an  analysis  performed  by  the  Department,  the  average  overburden 
thickness  in  Area  C  is  84  feet.    With  an  assumed  93  percent  recovery  of  the 
24-foot  thick  Rosebud  seam,  it  would  be  necessary  to  swell  the  overburden  by 
approximately  52  percent  in  order  that  the  final  thickness  equal  1.2  times  the 
sum  of  the  overburden  thickness  and  mineral  thickness.     Because  the  value  of 
swell  of  52  percent  is  high  (the  actual  swell  being  approximately  22  percent), 
the  Department  concludes  that  Area  C  does  not  have  thick  overburden.  Hence, 
this  rule  does  not  apply. 

26.4.512  -  Box  Cut  Spoils 

The  applicant  has  committed  to  haul  box  cut  spoils  if  necessary  to  prevent 
excessively  large  areas  of  mine  perimeter  to  be  disturbed,  or  to  prevent  inef- 
fective recontouring.     The  Post  Mine  Topography  map  (Exhibit  "J",  Volume  5, 
permit  application)  shows  that  contouring  will  be  effective  without  excessive 
perimeter  disturbance.     No  box  cut  spoils  haulage  is  proposed  (the  reclamation 
Cross  Section,  Exhibit  "L" ,  Volume  5,  permit  application,  shows  box  cut  spoils 
being  graded  in  place,  as  is  typical  for  a  dragline  operation). 

Summary :     Complies  with  26.4.512. 

26.4.513  -  Final  Grading 

The  applicant  commits  to  keeping  final  grading  current  with  mining  operations. 
Grading  of  spoil  will  not  lag  the  active  pit  by  more  than  two  spoil  ridges. 
Rough  backfilling  and  grading  will  be  completed  within  180  days  following  coal 
removal  (p.  481   [rev.  1],  Volume  2,  permit  application). 


Summary ;     Complies  with  26.4.513. 

26.4.514  -  Contouring 

The  applicant  has  committed  to  grading  and  placement  of  topsoil  along  the  con- 
tour, except  where  a  direction  not  generally  parallel  to  the  contour  is 
necessary  for  the  safety  of  equipment  operators  (p.  482,  Volume  2,  permit 
application) . 

Summary:     Complies  with  26.4.514. 

26.4.515  -  Highwall  Reduction 

The  applicant  states  that  highwalls  will  be  eliminated  to  slopes  of  no  greater 
than  20  degrees  with  the  horizontal  (p.  482,  Volume  2,   permit  application).  The 
Postmine  Topography  Map  (Exhibit  "J",  Volume  5,   permit  application)  confirms 
this  fact . 

Summary:     Complies  with  26.4.515. 
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26.4.516  -  Adjacent  Strip  and  Underground  Mining  Operations 

No  other  mine  workings,  strip  or  underground,  exist  adjaceat  to  Area  C  (p.  482. 
Volume  2.  permit  application).     Therefore,  this  rule  does  not  apply. 

26.4.517  -  Slides  and  Other  Damage 

The  applicant  does  use  an  "undisturbed  natural  barrier'   (coal  fender)  to  pre- 
vent sJwes  (Figure  19.  p.  411.  volume  2.  permit  application  is  a  range  diagram 
Iwng  barrier).     The  applicant  commits  to  notify  the  Department  .n  the 

event  of  a  slide  that  occurs  during  mining  (p.  482.  Volume  2.  permit 
application). 

Summary :     Complies  with  26.4.517. 

26.4.518  -  Buffer  Zones 

The  applicant  commits  to  observe  the  100-foot  buffer  zone  requirement  «hen 
Approaching  a  property  line,  permanent  structure,  or  unmineable  or  unreclaimable 
s?eep  or  pLclpitous  terrai^  (p.  482.  Volume  2.  permit  application).  However 
none  or  these  apply  to  the  applicant's  proposed  operation  as  can        seen  by  exa- 
mining t^e  Surface  ownership  map  (Exhibit  "I".  Volume  5.  permit  applica  xon). 
The  only  concern  involving  buffer  zones  is  the  fact  that  the  boundary  of  the 
mining  operation  comes  within  100  feet  of  the  related  county  road  .n  several 
placef.    However,  permission  has  been  received  by  the  Rosebud  Coun  y 
Commissioners  to  do  so  (see  Evaluation  of  Compliance  for  26.4.1134). 

Summary :     Complies  with  26.4.518. 

26.4.519  -  Monitoring  for  Settlement 

The  applicant  has  committed  to  establishing  a  "loop"  of  survey  points  on 
regraded  land  that  are  tied  into  established  bench  marks.     These  will  be 
surveyed  annually  to  detect  excessive  settlements,  and  the  results  submit  ed  xn 
the  annual  report  to  the  Department  (p.  483.  Volume  2.  permit  application). 

26.4.520  -  Disposal  of  Spoil 

Not  applicable.     All  spoil  will  be  used  in  place  to  backfill  the  mine  pits  (p. 
483.  Volume  2,  permit  application). 

26.4.521  -  Temporary  Cessation 

Not  applicable.     The  applicant  commits  to  address  this  section  if  a  temporary 
cessa??on  of  operations  ever  occurs  (p.  483.  Volume  2.  permit  application). 

26.4.522  -  Permanent  Cessation  of  Operations 
(p.  482.  Volume  2.  permit  application). 


area 
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Summary ;     Complies  with  lb. h. 511, 


Ib.h.bl'i  -  Coal  Processing  Waste  Fires 

Not  applicable.    The  applicant  will  perform  no  processing  of  the  coal  as  part  of 
the  mining  operations,  hence,  no  coal  processing  wastes  will  be  generated  (p. 
482,  Volume  2,  permit  application). 

26.4.524  -  Signs  and  Markers 

The  applicant  has  committed  to  place  signs  and  markers  of  a  standard,  durable 
design  conspicuously  in  appropriate  places  throughout  the  mine  operation. 
Included  will  be: 

1.  Mine  Identification 

2.  Permit  Perimeter  markers 

3.  Buffer  zone  markers 

4.  "Blasting  Area"  signs 

5.  "Warning!  Explosives  in  Use." 

(p.  484,  Volume  2,  permit  application) 

Summary ;     Complies  with  26.4.524. 
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**Sub-Chapter  6** 
(26.4.601  -  26.4.652) 
Transportation  Facilities,  Use  of  Explosives,  and  Hydrology 

26.4.601  -  General  Requirements  for  Road  and  Railroad  Loop  Construction 

The  application  has  committed  to  the  construction  of  all  roads  according  to  the 
requirements  of  this  rule.     The  Department  has  examined  the  permit  application 
materials  and  concurs  that  all  applicable  requirements  will  be  met  (pp.  485, 
486,  Volume  2,  permit  application). 

Specifications,  cross  sections,  alignments,  etc.  for  all  roads,  ditches,  and 
culverts  as  specified  in  Rule  26.4.321,  are  located  on  pp.  339b  through  407, 
Volume  2,  Exhibit  "I",  Five  Year  Mine  Plan  Map  (for  road  alignments).  Volume  2, 
and  Exhibit  "K" ,  Drainage  Plan  Map,  Volume  5,  permit  application  (for  culvert 
locations) . 

Detailed  designs  for  the  conveyor  were  not  submitted  with  the  application; 
general  design  information  is  available  on  pp.  405  -  407  and  507,  Volume  2,  per- 
mit application. 

Summary :     Comply  with  26.4.601. 

26.4.602  -  Location  of  Roads  and  Railroad  Loops 

The  applicant  has  committed  to  placing  visible  markings  along  all  road  align- 
ments to  allow  Departmental  pre-inspection  and  prior  to  commencement  of 
construction.     Roads  have  been  placed,  insofar  as  possible,  on  the  flatter 
ground  and  the  higher  and  more  rugged  topography  has  been  avoided  (Exhibit  "1", 
Five  Year  Mine  Plan  Map  [for  road  alignments],  and  p.  487,  Volume  2,  permit 
application) . 

Summary ;     Complies  with  26.4.602. 

26.4.603  -  Embankments 

Specifications  for  embankments  in  the  application  are  complete  and  follow  the 
rules  explicitly  (pp.  487,  488,  Volume  2,  permit  application). 

Summary :     Complies  with  26.4.603. 

26.4.604  -  Topsoil  Removal 

The  applicant  has  committed  to  the  removal  of  all  topsoil  materials  from  road 
and  conveyor  alignments,  and  storage  of  the  recovered  topsoil  according  to 
26.4.702.     Measures  will  be  taken  to  prevent  contamination  of  topsoil,   such  as 
proper  maintenance  of  roads  and  ditches  (p.  489   [rev.   1],   permit  application). 

Summary :     Complies  with  26.4.604. 
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26.4.605  -  Hydrologlc  Impact  of  Roads  and  Railroad  Loops 


The  applicant  has  designed  all  roads  to  the  specifications  contained  in  this 
rule    and  has  further  committed  to  perform  other  requirements  of  this  rule  (pp 
:f     ^""^l'.]!  ^^^"-"^  2,  permit  application).     Road  ditch  specifica- 

tions CExhibit    K  ,  Drainage  Plan  map  are  given  on  pp.  491,  492,  permit 
application).     Culvert  design  specification  (p.  495,  permit  application).  No 
rail  loop  will  be  built  in  Area  C. 

Summary;     Complies  with  26.4.605. 

26.4.606  -  Surfacing  of  Roads 

Road  surfaces,  as  treated  with  CaCl2  in  other  areas  of  the  Rosebud  mine,  have 
proven  to  be  durable  with  a  minimum  amount  of  loss  of  surface  materials  as  dust 
or  sediment.     The  applicant  commits  to  continue  usage  of  CaCl2  in  Area  C. 

Summary :     Complies  with  26.4.606. 

26.4.607  -  Maintenance  of  Roads 

The  applicant  has  committed  to  maintenance  of  access  and  haul  roads  on  a  regular 
basis  according  to  the  requirements  of  this  rule.     Ditches,  culverts,  drains 
etc.  will  be  kept  free  of  blockage  to  allow  drainage.     Damaged  facilities  will 
not  be  used  until  repaired  (pp.  493,  494,  Volume  2,  permit  application). 

Summary ;     Complies  with  26.4.607. 

26.4.608  -  Impacts  of  Other  Transport  Facilities 

Other  transport  facilities  in  Area  C  are  restricted  to  a  conveyor  (to  move  coal 
to  a  mine-mouth  generating  plant)  and  powerline  systems.     Because  detailed 
designs  of  the  conveyor  system  will  not  be  available  until  a  later  time 
detailed  designs  for  culverts  and  culvert  spacings  to  serve  the  conveyor  corri- 
dor are  not  yet  available  (p.  498,  Volume  2,  permit  application).     See  the 
Description  of  the  Existing  and  Applicant's  proposal  of  this  document  for  a 
description  of  the  corridor  and  discussion  of  the  permitting  and  bonding  of  the 
conveyor  corridor. 

The  Department  does  not  require  submission  of  detailed  specifications  for 
powerline  systems.     locations  of  all  powerline  systems,  present  and  planned,  are 
shown  on  Exhibit  "I",   Five  Year  Mine  Plan  map.  Volume  5,  permit  application. 

Summary :     Complies  with  26.4.608. 


26.4.609  -  Other  Support  Facilities 


The  Area  C  support  facilities  are  described  on  pp.  501-507  of  Volume  2  and 
include  the  shop  and  office  complex  at  the  west  end  of   the  permit  area,  and  the 
coal  tipple,   crusher  and  conveyor  terminal  facilities  at  the  east  end  of  the 
permit  area.     These  will  be  protected  by  diversion  ditches,  drainage  ditches,  and 


94 


sediment  ponds  to  prevent  sedimentation  off-site  (Exhibit  "K" ,  Drainage  Plan 
map) . 

Summary :     Complies  with  26. A. 609. 
26.4.610  -  26.4.620  -  Reserved 

26.4.621  -  General  Requirements  for  Use  of  Explosives 

The  applicant  states  that  all  applicable  state  and  federal  laws  concerning  the 
use  of  explosives  will  be  complied  with,  blasting  will  be  conducted  according  to 
an  approved  schedule ,  and  will  be  conducted  by  trained  and  experienced  personnel 
(p.  508,  Volume  2,  permit  application). 

Summary :     Complies  with  26.4.621. 

26.4.622  -  Preblasting  Survey 

The  applicant  agrees  to  perform  a  preblasting  survey  upon  the  structure  or 
dwelling  of  anyone  living  within  one-half  mile  of  the  permit  area,  if  the 
occupant /owner  of  the  dwelling  requests  it  (p.  508,  Volume  2,  permit 
application)  . 

Summary :     Complies  with  26.4.622. 

26.4.623  -  Blasting  Schedule 

The  applicant  has  made  the  commitment  to  follow  the  requirements  of  this  rule 
(See  Volume  2,  pp.  508-511,  permit  application). 

26.4.624  -  Surface  Blasting  Requirements 

The  applicant  commits  to  conducting  blasting  operations  between  sunrise  and  sun- 
set except  under  the  extraordinary  conditions  allowed  by  the  rules.  Warning  and 
all-clear  signals  will  be  given  before  and  after  each  blast.  Access  to  blasting 
areas  will  be  restricted  (pp.  511-514,  Volume  2,  permit  application). 

Summary :     Complies  with  26.4.624. 

26.4.625  -  Seismograph  Measurements 

This  subsection  does  not  apply  because  Western  Energy  does  not  use  a 
seismograph,  but  rather  uses  the  scaled-distance  equation  VJ=(D/60)2. 

26.4.626  -  Records  of  Blasting  Operations 

The  applicant  commits  to  retaining  a  record  of  each  blast  for  a  period  of  three 
years . 

Summary:     Complies  with  26.4.626. 

26.4.627  -  26.4.630  -  Reserved 
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26.4.631  -  General  Hydrology  Requirements 


The  applicant's  operations  and  reclamation  plan  has  been  reviewed  and  found 
to  include  adequate  provisions  to  minimize  disturbance  to  the  prevailing  hydro- 
logic  balance.  It  is  not  believed  that,  considering  the  safeguards  to  be  used, 
any  violations  of  federal  or  state  statutes  and  regulations  will  occur.  Mining 
and  reclamation  operations  will  be  conducted  to  prevent  or  minimize  water  pollu- 
tion (page  516,  Volume  2). 

Summary ;     Complies  with  26.4.631. 


26.4.632  -  Permanent  Sealing  of  Drilled  Holes 

The  applicant  has  made  the  required  commitments  with  regard  to  the  abandon- 
ment  of  water  wells  and  other  drilled  holes  according  to  this  rule  (page  517, 
Volume  2).     Rule  26.4.1005  provides  exact  specifications  for  sealing  drilled 
holes . 


Summary:     Complies  with  26.4.632. 

26.4.633  -  Water  Quality  Standards  and  Effluent  Limitations 

(1)  All  surface  drainage  from  the  affected  area  will  pass  through  sedimen- 
tation ponds  before  leaving  the  permit  area,  except  for  very  small 
flows  generated  by  such  facilities  as  short  sections  of  road,  the 
runoff  from  which  will  be  directed  to  sediment  traps  (see  Exhibit  "K" , 
Volume  5  and  pp.  371,  et .  seq..  Volume  2,  permit  application). 

(2)  The  applicant  commits  to  maintaining  sedimentation  ponds  until  bond 
release  (p.  518,  Volume  2,  permit  application). 

(3)  The  applicant  does  not  request  exemption  from  the  requirement  to  pass 
all  runoff  through  a  sedimentation  pond  (p.  518,  Volume  2,  permit 
application) . 

(4)  The  applicant's  plan  shows  that  the  requirements  of  this  rule  are 
improved  upon  insofar  as  all  roads  are  ditched  and  runoff  directed  to 
sediment  ponds  or  traps  (Exhibit  "K" ,  Volume  5,  permit  application). 

(5)  The  applicant  commits  to  building  sedimentation  ponds  prior  to  mining 
(p.  518,  Volume  5,   permit  application).     Such  ponds  comply  with  Rule 
26.4.639. 

(6)  The  applicant  proposes  to  meet  the  effluent  limitations  of  this  rule  by 
the  implementation  of  the  sedimentation  plan  provided  in  26 .4 .314( 2)(a) . 
No  acid  runoff  is  expected  (p.  518,  Volume  2,  item  6,  permit 
application) . 

(7)  All  discharges  from  disturbed  areas  will  be  from  facilities  designed, 
constructed,  and  maintained  in  accordance  with  26.4.639  (p.  518,  Volume 
2,  permit  application). 
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(8)     No  treatment  facilities  (for  automatic  neutralization)  are  deemed 

necessary  because  it  is  not  anticipated  that  flow  of  pH  less  than  6.0 
will  be  released. 

Summary ;     Complies  with  26.4.633. 

26.4.634  -  Reclamation  of  Drainages 

The  applicant  has  determined  the  pre-mining  drainage  morphology  by  examina- 
tion of  aerial  photography  and  field  survey  of  channel  profiles  and  cross  sec- 
tions.    Longitudinal  profiles  and  cross-sections  of  the  ephemeral  channels  in 
Area  C  have  been  developed  from  on-site  surveys.     Drainage  design  emphasize 
channel  and  floodplain  dimensions  that  approximate  the  premining  configuration 
and  blend  with  the  undisturbed  drainage  above  and  below  the  area  to  be 
reclaimed.     The  average  drainage  gradient  will  be  maintained  with  concave  longi- 
tudinal profiles  and  the  applicant  has  committed  to  designing  and  constructing 
the  channel  and  floodplain  to  comply  with  the  requirements  of  this  rule  (p.  521 
-  521a,  Volume  2,  permit  application). 

Stipulations ;     The  applicant  will  notify  the  Department  and  consult  with  DSL 
staff    prior  to  any  drainage  reclamation.     Detailed  designs 
including  profiles  and  cross-sections  for  a  particular  drainage 
will  be  submitted  at  that  time.     Graded  drainage  profiles  will  be 
inspected  prior  to  topsoiling  and  seeding. 

Summary ;     Complies  with  26.4.634  with  above  stipulation  (see  Summary  of 
Stipulations;   Stipulation  No.  1). 

26.4.635  -  General  Requirement  for  Temporary  and  Permanent  Diversion  -  Overland 

Flow,  Through  Flow,  Shallow  Ground  Water  Flow,  and  Ephemeral, 
Intermittent,  and  Perennial  Streams 

The  only  diversions  of  flow  proposed  for  the  Area  C  mine  operation  are  road- 
side ditches  and  diversions  associated  with  topsoil  storage  areas  and  scoria 
pits.     None  of  the  roadside  diversion  ditches  will  convey  large  flow  events  to 
adjacent  drainage  channels  which  would  subsequently  result  in  excessive  erosion 
of  the  natural  channel.     Diversion  ditch  designs  for  the  perimeter  of  disturbed 
areas  and  for  access  and  haul  roads  are  tabulated  in  Table  62,  page  491-492, 
Volume  2  of  the  permit  application.    The  ditches  are  designed  to  convey  the 
10-year,  24-hour  runoff  event  for  areas  where  only  runoff  from  roadways  is 
received  and  where  runoff  from  disturbed  lands  must  be  carried.     The  diversions 
are  designed  according  to  rule  26.4.636  and  will  be  constructed  and  maintained 
to  prevent  additional  contributions  of  suspended  solids  to  streamflow  and  to 
runoff  outside  the  permit  area. 

Summary ;     Complies  with  26.4.635. 

26.4.636  -  Special  Requirements  for  Temporary  Diversions 

All  diversions  have  been  designed  to  convey  the  runoff  from  the  10-year, 
24-hour  precipitation  event.     Channel  linings  will  be  designed  using  standard 
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engineering  practices  to  safely  pass  design  velocities.    Minimum  freeboard  will 
be  0.3  feet,  and  energy  dissipators  will  be  installed  when  necessary.     No  diver- 
sions are  proposed  for  ephemeral,  intermittent,  or  perennial  streams  within  the 
proposed  permit  area. 

Summary :     Complies  with  26.4.636. 

26.4.637  -  Special  Requirements  for  Permanent  Diversions 

Not  applicable.     There  are  no  permanent  diversion  structures  proposed  for 
Area  C,  Block  1. 

26.4.638  -  Sediment  Control  Measures 

The  application  has  proposed  a  network  of  ditches,  diversions,  sediment 
traps,  sediment  ponds  and  discharge  structures  to  provide  sediment  control  for 
the  proposed  mine  permit  area.    All  sediment  control  measures  have  been  designed 
to  pass  the  10-year,  24-hour  event  from  the  contributing  watershed  while  mini- 
mizing additional  contributions  of  sediment  to  runoff  outside  the  proposed  per- 
mit area.     Surface  disturbance  will  be  minimized,  runoff  will  be  diverted  away 
from  disturbed  areas,  and  measures  to  reduce  flow  velocity  and  volume  will  be 
used  when  necessary.     Chemical  treatment  of  water  discharges  will  not  be ^ 
necessary  to  meet  effluent  standards  (page  528,  Volume  2,  and  Exhibit  "K"). 

Summary:     Complies  with  26.4.638. 


26.4.639  -  Sedimentation  Ponds 

There  will  be  16  sedimentation  ponds  (Exhibit  "K")  with  spillways  in  the 
proposed  mining  area,  all  of  which  will  be  temporary  impoundments.    The  ponds 
will  be  in  place  and  functional  prior  to  any  disturbance  of  the  area  upslope 
from  the  pond.    All  ponds  have  been  located  as  near  as  possible  to  disturbed 
areas  and  out  of  major  stream  courses.    A  sediment  storage  volume  of  0.035  acre- 
foot  per  acre  of  disturbed  area  within  the  upstream  drainage  area  has  been  pro- 
vided for  each  pond.    The  application  will  remove  sediment  from  ponds  when  60% 
of  the  designed  sediment  storage  volume  is  reached. 

All  sediment  ponds  will  be  designed  for  total  retention  of  runoff  from  the 
10-year,  24-hour  precipitation  event.     Pond  drains  will  be  used  to  dewater  the 
ponds  after  a  minimum  of  24-hours  detention  and  after  testing  shows  that  the 
water  discharge  will  meet  applicable  effluent  limitations. 

Emergency  spillways  will  be  designed  to  safely  discharge  the  runoff  from  a 
25-year,  24-hour  precipitation  event.     All  embankments  have  been  designed  to  the 
engineering  and  safety  criteria  of  Rule  26.4.639  parts  10-20.     Sediment  ponds 
will  not  be  removed  until  the  disturbed  area  has  been  restored,   the  vegetation 
requirements  have  been  met,  the  drainage  entering  the  pond  has  met  applicable 
state  and  federal  water  quality  requirements  for  the  receiving  stream,  and  evi- 
dence is  provided  to  DSL  that  demonstrates  that  the  drainage  basin  has  stabi- 
lized to  the  extent  that  it  was  in  the  undisturbed  state. 
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Based  on  these  findings,  the  applicant  has  met  the  general  design  criteria 
as  outlined  in  this  rule.  Final  designs  of  all  temporary  impoundments  will  be 
submitted  to  the  Department  for  approval  prior  to  surface  disturbance. 

Summary ;     Complies  with  26.4.639. 

26.4.640  -  Discharge  Structures 

Energy  dissipators,  riprap  channels,  and  other  appropriate  devices  will  be 
used  to  control  erosion  from  the  discharges  of  sediment  ponds  and  diversions 
(page  534,  Volume  2). 

Summary:     Complies  with  26.4.640. 

26.4.641  -  Acid-and  Toxic-Forming  Spoils 

Drainage  into  ground  and  surface  water  from  acid-  and  toxic-forming  spoil 
will  be  avoided  by: 

(1)  identifying,  burying,  and  treating  where  necessary,  spoil  which  may  be 
detrimental  to  vegetation  or  may  adversely  affect  water  quality  if  not 
treated  or  buried; 

(2)  preventing  water  from  coming  into  contact  with  acid-forming  or  toxic- 
forming  spoil  in  accordance  with  subsections;  and 

(3)  burying  all  acid-forming  or  toxic  forming  spoil  within  30  days  after  it 
is  first  exposed  on  the  mine  site.     No  temporary  storage  of  acid 
forming  spoil  is  planned  at  this  time.     If  encountered,  the  require- 
ments of  this  section  for  storage  will  be  met  (p.  535,  Volume  2,  permit 
application) . 

Summary :     Complies  with  26.4.641. 

26.4.642  -  Permanent  and  Temporary  Impoundments 

No  permanent  impoundments  are  proposed.     Temporary  impoundments  are  designed 
and  will  be  maintained  and  certified  by  the  applicant  according  to  the  provi- 
sions of  the  rule  as  discussed  in  26.4.639. 

Summary :     Complies  with  26.4.642. 

26.4.643  -  Groundwater  Protection 

The  mining  plan  will  allow  mining  to  be  conducted  to  control  the  effects  of 
mine  drainage,  pits,  cuts,  etc.,   to  prevent  discharge  of  harmful  mine  drainage 
water  into  ground  flow  systems.     Backfilling  procedures  are  intended  to  minimize 
off-site  effects  and  to  support  post-mining  land  use  of  native  range.     A  hydro- 
logic  monitoring  system  has  been  established  to  assess  pre-mining ,  mining  and 
post-mining  hydrologic  systems  (page  538,  Volume  2). 
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Summary :     Complies  with  26.4.643. 

26.4.644  -  Protection  of  Groundwater  Recharge  Capacity 

The  disturbed  portions  of  Area  C  will  be  reclaimed  to  restore  the  approximae 
pre-mining  recharge  capacity  through  restoration  of  the  capability  of  reclaimed 
aras  as  a  whole  to  transmit  water  to  the  underground  system.    The  infiltration 
capacity  of  reclaimed  spoils  may  be  lower  than  undisturbed  areas  initially,  but 
will  probably  increase  with  time.    After  reclamation,  groundwater  levels  will 
rise  in  the  spoils  and  reestablish  the  pre-mining  regional  flow  patterns.  The 
applicant  will  collect  data  and  conduct  studies  as  required  to  assess  reclama- 
tion of  recharge  capacity  in  the  mining  area  (p.  539,  Volume  2). 

Summary :     Complies  with  26.4.644. 

26.4.645  -  Groundwater  and  Monitoring 

(1)  The  applicant  has  developed  a  comprehensive  plan  to  monitor  groundwater 
levels,  infiltration  rates,  subsurface  flow,   storage  characteristics,  and  water 
quality.     Current  data  for  groundwater  monitoring  wells  in  the  Cols  trip  area  are 
found  in  Western  Energy's  Hydrologic  Resource  Data  Volumes  1  and  2.     A  general 
plan  for  monitoring  water  quality  and  water  levels  of  existing  wells  in  1982  is 
found  in  Western  Energy's  1980  annual  hdyrology  report  (HRDV  I). 

Groundwater  monitoring  sites  specific  to  Area  C  consist  of  numerous  wells  in 
and  near  the  proposed  permit  area.    Table  68,  page  541  and  542,  Volume  2  is  a 
list  of  wells  and  a  schedule  for  monitoring  for  Area  C.    All  groundwater  moni- 
toring wells  in  the  vicinity  of  Area  C  will  be  monitored  for  water  levels 
monthly  and  sampled  for  water  quality  periodically.     Aquifer  tests  have  been 
performed  on  a  majority  of  the  wells  to  determine  aquifer  transmissivities . 
Infiltration  tests  will  be  performed  at  various  locations  within  and  adjacent  to 
the  permit  area  to  determine  pre-mining  infiltration  rates.    The  monitoring  plan 
for  Area  C  will  be  revised  annually  in  consultation  with  the  Department. 

(2)  Western  Energy's  monitoring  will  include  sufficient  wells  and  moni- 
toring frequencies  for  all  potentially  affected  aquifers  to  reflect  changes  in 
groundwater  quality  and  quantity  resulting  from  mining  activities.  Specific 
details  and  revisions  of  Western  Energy's  monitoring  program  will  continue  to  be 
developed  in  consultation  with  the  Department  (page  540,  Volume  2). 

Stipulation:      Western  Energy  must  drill  and  complete  all  monitoring  wells  it 
has  proposed  to  drill  in  its  letter  of  January  11,  1982  (See 
Appendix  IV).     To  monitor  the  East  Fork  Armells  Creek  and  Stocker 
Creek  drainages  by  October  30,   1982.     This  drilling  shall  include 
cross  sections  in  Stocker  Creek  in  Sections  17  and  19,  T2N,  R41E, 
and  in  East  Fork  Armells  Creek,   Sections  21  and  27,  T2N,  R41E. 


Summary :     Complies  with  26.4.645,  with  above  stipulation  (see  Summary  of 
Stipulations,  Stipulation  No.  2). 

26.4.646  -  Surface  Water  Monitoring 
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The  surface  water  monitoring  program  as  outlined  in  the  applicants  1981 
monitoring  plan  (HRRV  1)  and  as  summarized  on  pages  543-544  of  the  permit  appli- 
cation, is  found  to  be  acceptable  by  the  Department.     East  Fork  Armells  and 
Stocker  Creeks,  along  with  two  ephemeral  tributaries  within  or  near  the  proposed 
Area  C  mine  area  are  continuously  monitored  for  flow,  and  water  quality  samples 
collected  when  flows  occur.    The  applicants  plan  will  result  in  accurate 
measurements  and  recording  of  quality  and  quantity  of  all  discharges  from  the 
permit  area,  and  notification  of  the  Department  in  the  event  that  a  permit  con- 
dition on  effluent  limitation  is  violated.    Water  discharges  will  meet  all  of 
the  requirements  of  the  company's  MPDES  permit.     Post-mine  monitoring  of  surface 
flow  and  quality  will  be  conducted  to  determine  the  contribution  of  suspended 
and  dissolved  lands  from  runoff  of  reclaimed  lands  to  provide  a  data  base  for 
assessing  bond  release  requirements. 

Summary :     Complies  with  26.4.646. 

26.4.647  -  Transfer  of  Wells 

(1)  The  applicant  WECo  will  not  transfer  any  exploratory  or  monitoring 
wells  without  prior  approval  of  the  Department. 

(2)  The  applicant  will  permanently  seal  all  flowing  wells  unless  approved 
by  the  Department  for  alternate  uses  (p.  545,  Volume  2,  permit 
application) . 

Summary :     Complies  with  26.4.647. 


26.4.648  -  Water  Rights  and  Replacement 

The  applicant  will  replace  any  wells  shown  to  be  affected  by  contamination, 
diminished  or  interrupted  by  the  proposed  mining  operations.     The  applicant  will 
also  drill  wells  to  replace  springs  affected  by  mining  if  the  post-mining  land 
use  requires  a  water  supply  at  the  locations  (p.  546,  [rev.  1],  Volume  2,  permit 
application) . 

Summary :     Complies  with  26.4.648. 

26.4.649  -  Discharge  of  Water  into  Underground  Mines 

There  are  no  underground  mine  workings  in  the  vicinity  of  the  proposed  mine 
in  Area  C.     Therefore,  no  water  will  be  discharged  to  underground  mines  (p.  547, 
Volume  2,  permit  application). 

Summary ;     Complies  with  26.4.649. 

26.4.650  -  Postmining  Rehabilitation  of  Sedimentation  Ponds,  Diversions, 

Impoundments,  and  Treatment  Facilities 

No  permanent  structures  are  planned  for  Area  C,  Block  1.  The  applicant  has 
committed  to  regrading  all  temporary  structures  to  approximate  original  contour 
as  shown  in  Exhibit  "J",  Volume  5,  permit  application. 
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Summary :     Complies  with  26.4.650. 

26.4.651  -  Stream  Buffer  Zones 

No  land  within  100  feet  of  a  stream  with  a  biological  community  as  defined 
in  Section  3  of  this  rule  will  be  disturbed,  nor  will  the  proposed  permit  boun- 
dary lie  within  100  feet  of  a  stream  with  such  a  community.     Western  Energy 
sampled  an  aquatic  inacroinvertebrate  community  on  East  Fork  Armells  Creek  in 
1977  and  1978.     Results  are  discussed  on  pages  549-550,  Volume  2,  permit  appli- 
cation. 

Summary :     Complies  with  26.4.651. 

26.4.652  -  Wells  and  Underground  Openings:  Safety 

Each  exploration  well,  bore  hole,  or  other  underground  opening  will  be  pro- 
tected by  temporary  seals  and  barricades  as  required  by  the  Department  prior  to 
and  during  use  (p.  551,  Volume  2,  permit  application). 

Summary :     Complies  with  26.4.652. 
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**Sub-Chapter  7** 

(26.4.701  -  26.4.763) 
Topsoiling,  Revegetation,  and  Protection  of  Wildlife  and  Air  Resources 

26.4.701  -  Removal  of  Topsoil 

The  proposal  by  the  applicant  to  remove  vegetation  and  salvage  topsoil  in 
two  lifts  complies  vd.th  this  rule. 

Summary ;     Complies  with  26.4.701. 

26.4.702  -  Redistribution  and  Stockpiling  of  Topsoil 

(1)  and  (2)  the  applicant  has  committed  to  immediately  redistribute  or 
stockpile  salvaged  topsoil,  stabilize  the  stockpiles  with  vegetation  and  to 
minimize  handling  of  stockpiled  material  (see  Volume  2,  p.  552  [rev.  1],  permit 
application) . 

(3)  The  applicant  has  committed  to  limit  the  size  of  the  topsoil  stripping 
operation  in  order  to  minimize  wind  and  water  erosion  of  exposed  soils  and  over- 
burden (see  Volume  2,  p.  552  [rev.  1],  permit  application). 

(4)  The  applicant  has  committed  to  scarify  spoils  prior  to  topsoiling  and 
seeding  (see  Volume  2,  p.  553  [rev.  1]  permit  application). 

(5)  The  applicant  has  committed  to  exercising  extreme  care  to  guard  against 
erosion  during  topsoil  redistribution  and  thereafter  (see  Volume  2,  p.  553  [rev. 
1],  permit  application). 

(6)  and  (8)  The  applicant  has  commited  to  proper  topsoil  placement  and 
seedbed  preparation,  i.e.  chiseling  prior  to  seeding  (see  Volume  2,  p.  553  [rev. 
1],  permit  application)  (see  Chapter  II,  Vegetation,  Applicant's  Proposal,  this 
document) . 

(7)  The  applicant  has  committed  to  ripping,  discing  or  otherwise  con- 
ditioning roadbeds  prior  to  topsoiling  (see  Volume  2,  p.  553  [rev.  1],  permit 
application . 

(8)  The  applicant  has  committed  to  discing,  chiseling,  fertilizing  and 
mulching  as  necessary  (see  Vegetation,  Applicant's  Proposal,  this  document)  and 
(Volume  2,  p.  553,  permit  application). 


Summary ;     Complies  with  26.4.702. 

26.4.703  -  Substitution  of  Other  Materials  for  Topsoil 

The  applicant  has  not  proposed  the  use  of  alternate  materials  for  reclama- 
tion.    Therefore,  this  rule  is  not  applicable. 

26.4.704  -  26.4.710  -  Reserved. 
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26.4.711  -  Establishment  of  Vegetation 


The  applicant  has  not  adequately  addressed  this  rule.     (See  Volume  2,  pages 
321-346  and  353  (rev.  1]).     The  Department  recommends  the  following  stipulation: 

Proposed  Stipulation:    Within  24  months  of  the  date  of  Issuance  of  a  permit,  Wes 
Energy  Company  shall  submit  a  plan,  for  approval  and  Implementation,  for  the 
reestabllshment  of  plant  rooting  zones  which  are  compatible  with  the  Intended 
postmlnlng  plant  communities.     The  plan  must  take  Into  account  plant  rooting 
depths,  topsoll  thickness,  topsoll  texture,  and  substrate  (spoil)  composition 
and  condition. 

Summary :     If  the  proposed  stipulation  Is  followed,  the  plan  will  be  In 
compliance  with  Rule  26.4.711.     See  in  Summary  of  Stipulations;  Stipulation  No. 
3). 

26.4.712  -  Use  of  Introduced  Species 

The  applicant  has  committed  to  not  including  any  introduced  species  except 
for  certain  legumes.     Non-native  legumes  will  be  used  as  necessary  only  because 
an  adequate  supply  of  the  native  legumes  is  not  commercially  available  (see 
Volume  2,  p.  553  [rev.  1],  permit  application). 

Summary :     Complies  with  Rule  26.4.712. 


26.4.713  -  Timing  of  Seeding  and  Planting 

The  applicant  has  committed  to  the  requirements  of  this  rule  (see  Volume  2, 
p.  554,  permit  application). 

Summary :     Complies  with  Rule  26.4.713. 

26.4.714  -  Cover  Crops  and  Mulching 

Summary:     Based  on  the  Department's  observations  of  previous  reclamation 
efforts ,  Western  Energy  Company  has  demonstrated  the  effectiveness  of  their 
mulching  and  cover  crop  techniques  to  effectively  control  erosion.     The  mulching 
requirement  for  slopes  of  10  percent  or  less  grade,  therefore,  has  been 
suspended  (see  Volume  2,  p.  554,   permit  application). 

Summary :     Complies  with  Rule  26.4.714. 

26.4.715  -  Selection  of  Species  for  Wildlife 

Documentation  of  consultation  with  state  and  federal  wildlife  and  land 
amangeraent  agencies  on  the  selection  of  species  that  will  fulfill  the  needs  of 
wildlife  are  Included  in  Volume  2,  page  554,  permit  application. 

Summary:     Complies  with  26.4.715. 

26.4.716  -  Method  of  Revegetatlon 
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The  applicant  has  committed  to  the  requirements  of  this  rule  (see  Volume  2, 
page  555  [rev.'  1],  permit  application),  but  still  must  comply  with  the  require- 
ments of  26.4.711. 

Summary ;     If  the  stipulation  proposed  for  compliance  with  Rule  26.4.711  is 
followed,  the  plan  will  be  in  compliance  with  Rule  26.4.716. 

26.4.717  -  26.4.735  (Mine  Plan,  Volume  2,  pages  555  [rev.  1]  -  562). 

The  applicant  has  commited  to  the  requirements  of  these  rules  (see  Volume  2, 
page  555-562  [rev.  1]). 

26.4.717  -  Planting  of  Trees 

26.4.718  -  Soil  Amendments  and  Other  Management  Techniques 

26.4.719  -  Livestock  Grazing 

26.4.720  -  Annual  Inspections  for  Revegetated  Areas 

26.4.721  -  Eradication  of  Rills  and  Gullies 

26.4.722  -  Protection  of  Topsoil  Stockpiles 

26.4.723  -  Monitoring 

26.4.724  -  Use  of  Refernce  Areas 

26.4.725  -  Periods  of  Responsibilty  and  Evaluation 

26.4.726  -  Vegetation  Production  Requirements 

26.4.727  -  Vegetation  Canopy  Cover  Requirements 

26.4.728  -  Permanence  of  Vegetation 

26.4.729  -  Diversity  of  Vegetation 

26.4.730  -  Season  of  Use 

26.4.731  -  Analysis  for  Toxicity 

26.4.732  -  Vegetation  Requirements  for  Previously  Cropped  Areas 

26.4.733  -  Additional  Measurement  Standards  for  Trees,  Shrubs,  and  Half-Shrubs 

26.4.734  -  Additional  Requirements  for  Commercial  Forests 

26.4.735  -  Additional  Requirements  for  Woody  Plants  Other 

26.4.736  Than  Commercial  Forests 

Summary :     Complies  with  26.4.717  through  26.4.725. 
26.4.736  -  26.4.750  -  Reserved. 


26.4.751  -  Protection  of  Fish.  Wildlife  and  Related  Environmental  Values 

(1)  The  status  of  threatened  and  endangered  species  in  the  proposed  Area  C, 
Block  1  mine  area  is  explained  in  section  i.  (Threatened  and  Endangered  Species) 
under  C.  Wildlife.     In  summary,  the  ranges  of  three  endangered  species  indicate 
that  the  bald  eagle,  peregrine  falcon  and  black-footed  ferret  could  occur  in 
this  area.     No  prairie  dog  towns  or  likely  habitat  for  the  black-footed  ferret 
occurs  within  the  proposed  Area  C,   Block  1  mine  area.     Only  occasional  sightings 
of  the  bald  eagle  have  been  recorded  in  the  Colstrip  area,  and  no  bald  eagle 
nests  exist  on  the  proposed  mine  area  or  Colstrip  vicinity.     Rare  observations 
of  the  peregrine  falcon  indicate  that  this  bird  is  a  rare  visitor  to  the 
Colstrip  area  during  migration  (p.  562   [rev  1],  Volume  2,   permit  application). 
The  reclamation  plan  is  in  compliance  with  Federal  fish  and  wildlife  laws  and 
policy  (Section  VII,   Letters  of  Concurrence  July  22,   1982  from  Fish,  Wildlife 
Service  to  OSM) . 
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(2)  Western  Energy  will  design  and  construct  powerlines  and  other  transmission 
facilities  in  accordance  with  REA  Bulletin  61-10  (p.  562  [rev.  1],  Volume  2, 
permit  application) . 

(3)  Access  and  haulroads  are  located  so  as  to  minimize  impacts  to  important  fish 
and  wildlife  species.    Minimal  disturbance  to  the  sharp-tailed  grouse  dancing 
ground  Icoated  adjacent  to  the  haul  road  is  anticipated  for  the  following 

reasons : 

(a)  Use  of  this  segment  of  the  haul  road  for  coal  hauling  would  not  com- 
mence until  year  4  of  mining. 

(b)  The  percentage  use  of  this  segment  of  the  haul  road  for  coal  hauling 
during  Years  4  and  5  would  be  17%  and  25%  respectively. 

(c)  Use  of  the  segment  of  the  haul  road  associated  with  topsoil  stockpiles 
and  scoria  pit  will  be  minimized  during  the  spring  activity  period  of  the 
dancing  ground  (p.  20  Deficiency  Response  May  11,  1982  Western  Energy  letter  to 
DSL)  . 

The  additional  haul  road  which  was  to  pass  directly  to  the  east  of  the 
dancing  ground  has  been  eliminated  from  the  mine  plan  (p.  20,  Deficiency 
Responses,  January  20,   1982  Western  Energy  letter  to  DSL). 

(d,e)    The  proposed  permit  area  does  not  contain  any  recognized  migration 
routes  or  ponds  containing  hazardous  concentrations  of  toxic-forming  materials 
(page  562,  [rev.  1],  Volume  1,  permit  application). 

(f,g)    Western  Energy's  fish  and  wildlife  plan  and  revegetation  plan  could 
ensure  that  reclamation  will  provide  for  habitat  needs  of  wildlife  in  the  Area 
C,  Block  1  mine  plan  area. 

(h,i)     Natural  riparian  vegetation  will  be  reclaimed  along  reconstructed 
drainages,  and  where  practicable,  will  be  enhanced.     Drainges  will  be  reclaimed 
as  required  in  26.4.634  (p.  562  [rev.  1],  Volume  2,  permit  application). 

(j)  Pesticide  use  will  be  according  to  Rule  26.4.751(1)  (p.  562,  [rev.  1], 
Volume  2,  permit  application). 

(k)     Range,   forest  and  coal  fires  will  be  prevented,  conrolled  and 
suppressed  (p.  562,   [rev.  1],  Volume  2,  permit  application). 

Summary :     Complies  with  26.4.751. 

26.4.752  -  26.4.760  -  Reserved. 

26.4.761  -  Air  Resources  Protection 

The  following  section  lists  the  specific  practices  and  technologies  to  be 
employed  by  Western  Energy  for  the  fugitive  dust  control  plan  required  under 
Rule  26.4.761.     As  noted  previously,  Western  Energy  is  required  under  the 
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Montana  Air  Quality  Rules  (16.8.1103)  to  apply  the  Lowest  Achievable  Emission 
Rate  (LAER). 

-  The  truck  dump,  coal  preparation  facility,  and  overland  conveyor  will  be 
equipped  with  negative  pressure  dust  collection  systems  vented  to  baghouses. 
These  systems  should  attain  a  collection  effeciency  of  99.5%  with  an  emission 
grain  loading  of  0.005  grains  per  cubic  foot.     This  constitutes  LAER. 

-  Permanent  access  and  haul  roads  will  be  treated  with  CACL2  annually  at  the 
recommended  application  rate  and  sprayed  with  water  as  necessary.  Temporary 
roads  (haul  and  access)  will  be  treated  with  water  on  a  regular  basis.  The 
number  of  access  type  roads  will  be  kept  to  a  minimum.     A  maximum  speed  limit  of 
35  miles  per  hour  will  be  posted  throughout  the  mine.     A  small  bus  will  be  used 
to  shuttle  men  to  work  areas  to  reduce  the  number  of  vehicles.    Debris  will  be 
promptly  removed  from  all  roadsides.     These  practices  should  be  adequate  to 
control  fugitive  emissions  related  to  roads.     Western  Energy  has  developed  a 
working  knowledge  of  the  application  rates  necessary  for  chemical  stabilization 
as  well  as  the  frequency  of  watering  necessary  on  other  parts  of  the  Rosebud 
Mine.     Inspections  to  date  of  the  Rosebud  Mine  indicate  these  practices  are  ade- 
quate.    These  practices  have  been  deemed  LAER  by  the  Air  Quality  Bureau. 

-  Coal  and  overburden  drilling  will  be  controlled  by  the  use  of  flexible 
dust  curtains.    Water  sprays  and  bag-type  collectors  are  sometimes  used  for 
this,  however  due  to  the  relatively  small  amount  of  dust  generated  by  drilling, 
the  dust  curtains  have  been  determined  to  be  adequate  and  represent  LAER. 

-  Overburden  dumping  heights  and  the  amount  of  spoil  casting  will  be  kept  to 
minimums.  No  other  overburden  spoiling  practices  or  controls  would  be  practical 
to  control  these  emissions. 

-  Scraper  operations  will  have  at  least  one  water  wagon  assigned  to  keep 
work  areas  frequently  watered.     Due  to  the  temporary  nature  of  this  activity, 
this  constitutes  LAER. 

-  Coal  and  overburden  blasting  will  be  done  during  favorable  meteorological 
conditions  to  the  extent  possible.  No  control  technology,  as  such  is  available 
to  control  blasting  emissions. 

1 

-  A  surge  pile  of  uncrushed  coal  will  be  established  next  to  the  truck  dump 
only  in  the  event  of  a  malfunction  or  emergency  situation. 

The  pile  would  be  contoured  to  minimize  wind  erosion.     A  shelter  or  covering  is 
not  considered  necessary  since  a  pile  is  not  expected  for  any  length  of  time. 

As  noted  previously,  these  work  practices  and  technologies  have  been  deemed 
to  represent  LAER  and  also  meet  the  requirements  of  Rule  26.4.761.     See  page 
308-315  and  563  (rev.   1)  -  564  (rev.   1),  Volume  2,  of  the  permit  application. 

Computer  modeling  based  on  emission  rates  using  the  above  control  techniques 
indicate  insignificant  impacts  to  the  town  of  Cols  trip  and  the  Northern  Cheyenne 
Indian  Reservation  Class  I  area  to  the  south.     Maximum  impact  in  the  mine  area 
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will  be  about  11  ug/m3  on  an  annual  average.  This  will  result  in  concentrations 
remaining  well  below  the  federal  and  Montana  standards. 


Western  Energy's  air  monitoring  network  as  described  under  the  Air  Resources 
section  of  this  document  and  on  pages  308,  309,  and  564  (rev.  1),  Volume  2,  of 
the  permit  application  meets  the  requirements  of  Rule  26.4.761  and  has  been 
approved  by  the  Air  Quality  Bureau. 

Summary:     Complies  with  26.4.761. 


26.4.762  -  Postmining  Land  Use 

The  applicant  proposes  a  postmining  land  use  of  livestock  and  wildlife 
grazing  consistent  with  the  requirements  of  section  82-4-233(1),  (p.  564,  [rev. 
1]),  permit  application). 

Summary :     Complies  with  26.4.762. 

26.4.763  -  Coal  Conservation 

The  applicant's  coal  conservation  plan  submitted  under  26.4.322  (pp. 
408-411,  Volume  2,  permit  application)  consists  of  the  following  information: 

26.4.322(2)(a)(i) :     lithologic  logs  presented  with  Exhibit  "W" ,  Volume  8. 

(ii):     locations  and  elevations  of  drill  holes  presented  in  Exhibit 
"V",  Volume  7. 

(iii):     geologic  cross-sections  in  Exhibit  "W" ,  Volume  8. 
(iv):     narrative  on  coal  quality  in  Appendix  "F",  Volume  3. 
(v):     coal  croplines  and  strike  and  dip  of  Rosebud  and  McKay  seams 
given  on  Exhibits  "T"  and  "V",  respectively, 
(vi):     not  applicable, 
(vii):     not  applicable, 
(viii):     generally,  not  applicable,  see  26.4.308(2)(a) ,  Volume  2  in 
application . 

(b):     The  quality  of  the  coal  to  be  left  unmined ,  the  entire  McKay 
seam,  is  described  in  Appendix  "F",  Volume  3.  About 
9,600,000  tons  of  McKay  coal  which  is  located  over  the 
entire  mine  area.    The  reasons  given  for  not  mining  the 
McKay  are  its  higher  sulfur  content,  and  higher  sodium  and 
iron  contents  which  increase  slagging  problems  in  some 
boilers  (p.  409,  Volume  2).     The  Montana  Board  of  Natural 
Resources  has  prohibited  the  use  of  the  McKay  coal  in  the 
Colstrip  Generating  Units  3  and  4  (order  issued  June  4, 
1979,  p.  409,  Volume  2  in  the  permit  application). 
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**Sub-Chapter  8** 


26.4.801  -  26.4.833 

Alluvial  Valley  Floors,  Prime  Farmlands, 
Alternate  Reclamation,  and  Auger  Mining 

26.4.801,  802,  803,  804.  805,  806  and  807 

These  rules  do  not  apply  because  the  department  has  determined  that  there 
are  no  alluvial  floors  in  either  the  Stocker  or  East  Fork  Armells  Creek  draina- 
ges in  the  proposed  mine  area  of  the  Area  C  application  (see  Evaluation  of 
Compliance  for  26.4.325;  and  Appendix  II  and  III). 

26.4.808  -  26.4.810  -  Reserved. 

26.4.811  -  816  -  Prime  Farmland  Investigation 

Western  Energy  requested  a  determination  from  the  Soil  Conservation  Service 
for  the  presence  or  absence  of  prime  farmland  on  all  of  its  mines  -  both  present 
and  future.     A  letter  from  the  S.C.S.  office  in  Forsyth,  Montana,  to  Western 
Energy  Company  dated  April  17,  1978  stated  no  prime  farmland  existed  in  Area  C. 
A  copy  of  this  letter  was  included  in  Volume  2,  p.  286  of  the  permit  application. 

Pursuant  to  CFR  657.5(2)(i),  the  Department  concurs  with  this  determination, 
because  neither  a  sufficient  natural  water  supply  nor  a  developed  irrigated 
water  supply  is  available  for  crops  commonly  grown  in  the  Colstrip  area 
(personal  communication  with  Lou  Daniels,  S.C.S,  Forsyth,  Montana). 

Summary ;     These  sections  are  not  applicable. 

26.4.817  -  26.4.820  -  Reserved. 

26.4.821  -  26.4.825  -  Alternate  Reclamation 

Western  Energy  did  not  apply  for  an  alternate  reclamation  in  this  applica- 
tion. 

Summary ;     These  rules  do  not  apply. 
26.4.826  -  26.4.830  -  Reserved. 
26.4.831  -  26.4.833  -  Auger  Mining 

Western  Energy  did  not  apply  for  auger  mining  in  this  application. 
Summary :     These  rules  do  not  apply. 
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**Sub-Chapter  9** 

(26.4.901  -  26.4.912) 

Underground  Coal  and  Uranium  Mining 

26.4.901  -  26.4.912 

Western  Energy  did  not  apply  for  any  underground  coal  and  uranium  mining  in 
this  application.    Therefore,  these  rules  do  not  apply. 
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**Sub-Chapter  10** 

(26. A. 1001  -  26.4.1015) 
Prospecting 


26.4.1001  -  26.4.1015 


Western  Energy  has  not  applied  for  any  new  prospecting  under  this  applica- 
tion.   Therefore,  these  rules  do  not  apply. 


in 
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**Sub-Chapter  11** 

(26.4.1101  -  26.4.1148) 
Bonding,  Insurance,  Reporting,  and  Special  Areas 

26.4.1101  -  Definitions  -  Not  applicable. 

26.4.1102  -  Bonding:  Determination  of  Bond  Amount 

See  Description  of  Existing  Environment  and  Applicant's  Proposal  section  ( 
this  document,  under  Applicant's  Proposal,  Bonding. 

Summary :  The  Department  must  receive  a  bond,  or  other  surety  according  t( 
26.4.1105,  in  the  amount  of  $43,295,943.00  before  the  permit  can  be  issued. 

26.4.1103  -  26.4.1121 

Sections  26.4.1103  through  26.4.1121  are  not  applicable  to  the  evaluation 
compliance  of  this  permit  application. 

26.4.1122  -  26.4.1124  -  Reserved. 

26.4.1125  -  Liability  Insurance 

See  Description  of  Existing  Environment  and  Applicant's  Proposal  section 
this  document,  under  Applicant's  Proposal,  Bonding. 

Summary ;     Complies  with  26.4.1125. 

26.4.1126  -  236.4.1128  -  Reserved. 

26.4.1129  -  Annual  Report 

The  applicant  has  agreed  to  submit  an  annual  report. 
Summary :     Complies  with  26.4.1129. 

26.4.1130  -  Reserved. 

26.4.1131  -  Protection  of  Parks  and  Historic  Sites 

The  applicant  has  submitted  a  report  to  cover  the  requirements  of 
26.4.304(2).     It  is  referenced  as: 

"Cultural  Resources  Inventory  and  Assessment:     Mining  Area  C 
Extension  and  One-Mile  Buffer",  by  Lynn  Fredlund ,  Mineral 
Research  Center,  Butte,  Montana,  May  1980. 

An  addendum  has  subsequently  been  received: 

"Cultural  Resources  Inventory  and  Assessment: 
Western  Energy  Mining  Area  C,   Blocks  1  and  2", 
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by  Peter  L.  Steere ,  Mineral  Research  Center, 
Butte,  Montana,  January  1982. 

The  above  cited  reports  complete  a  survey  and  preliminary  evaluation  of  the 
area  (State  Historical  Preservation  Office)  and  have  been  done  in  consultation 
with  DSL,  OSM,  BLM,  and  SHPO.     The  applicant  must  now  complete  nomination  forms, 
seek  determinations  of  eligibility  and  effect,  and  receive  approval  for  and 
implement  mitigation  plans. 


Stipulation; 

Western  Energy  Company  must  complete  testing  of  the  Medicine  Root  site  prior 
to  disturbance  and  seek  determinations  of  eligibility  for  those  sites  listed  in 
correspondence  of  June  7,  June  16  and  June  29,  1982  at  the  earliest  possible 
date.     Should  these  sites  be  determined  eligible.  Western  Energy  Company  shall 
develop  and  implement  mitigations  as  appropriate,  in  consultation  with  SHPO, 
DSL,  and  OSM  prior  to  disturbance.     Western  Energy  Company  shall  relocate  their 
transmission  line  slightly  such  that  no  sites  (if  determined  eligible)  are 
impacted.     Should  Western  Energy  Company  find  any  previously  unidentified  sites 
in  the  course  of  construction  and  mining.  Western  Energy  shall  notify  DSL,  SHPO, 
and  OSM  and  take  appropriate  action. 

Summary :    With  the  above  proposed  stipulations.  Western  Energy  will  comply 
with  rules  26.4.30(2),  26.4.318  and  26.4.1131  (see  Summary  of  Stipulations; 
Stipulation  No.  4). 

26.4.1132 

The  applicant  did  not  apply  to  mine  any  lands  within  the  boundaries  of 
units  of  the  national  park  system,  the  national  wildlife  refuge  systems,  the 
national  wilderness  preservation  system,  the  wild  and  scenic  rivers  system, 
including  study  rivers  designated  under  section  5(a)  of  the  Wild  and  Scenic 
Rivers  Act,  or  national  recreation  areas  designated  by  act  of  Congress.  Hence, 
this  section  does  not  apply  to  this  application. 

26.4.1133 

The  applicant's  plans  will  not  constitute  a  hazard  to  any  dwelling  house, 
public  building,  school,  church,  cemetary,  commerical  or  institutional  building, 
public  road,  stream,  lake,  or  other  public  property.     Hence,  this  section  does 
not  apply  to  this  application. 

26.4.1134  -  Permission  to  Mine  Near  Public  Road 

The  permission  to  mine  within  100  feet  of  the  right-of-way  of  a  public  road 
(the  relocated  county  road)  was  obtained  at  the  same  time  and  through  the  same 
procedures  as  for  the  permission  to  relocate  the  county  road     The  discussion  for 

26.4.1135  (below)  addresses  the  requirements  for  this  rule. 

26.4.1135  -  Relocation  of  Public  Road 
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The  applicant  intends  to  relocate  about  six  miles  of  county  road  in  order 
to  accomodate  the  proposed  mining  operations.     Permission  from  the  Rosebud 
County  Commissioners  for  the  relocation  has  been  obtained  (letter  of  November 
13,  1981;  p.  339e,  Volume  2  of  the  application).     An  affidavit  of  publication 
for  a  notice  of  public  hearing  on  the  road  relocation  and  permission  to  mine 
near  a  public  road  is  in  the  permit  application  (p.  399j;  Volume  2,  permit 
application).    The  public  hearing  was  conducted  and  comments  from  the  public 
were  received.    The  county  commissioners  presented  their  written  findings  in 
their  letter  of  November  13,  1981  and  they  approved  both  the  relocation  and  the 
request  to  conduct  mining  activities  within  100  feet  of  the  relocated  road 
(mostly  access  road  connections,  nearby  haulroads,  and  conveyor  and  dragline 
crossing  encroachments).     See  pp.  398  through  399m,  Volume  2,  permit 
application . 

Summary :     Complies  with  26.4.1134  and  26.4.1135  (and  26.4.319). 

26.4.1136  -  Waiver  to  Mine  Near  Dwelling 

Not  applicable.     The  applicant  will  not  be  mining  within  300  feet  of  any 
occupied  dwelling. 

26.4.1137  -  Consultation  with  Other  Agencies 
Not  applicable.     See  26.4.1131. 

26.4.1138  -  Designation  Process  not  Affected 

See  Evaluation  of  Compliance  for  sub-chapter  11  (26.4.1131  and  26.4.1133). 


26.4.1139  -  26.4.1140  -  Reserved. 


26.4.1141  -  26.4.1148 

The  Montana  Department  of  State  Lands  or  the  Office  of  Surface  Mining  did 
not  receive  any  petitions  for  designating  any  of  the  proposed  mine  area  as  lands 
unsuitable  for  raining.     Therefore,  these  rules  do  not  apply. 
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**Sub-chapter  12** 
(26.4.1201  -  26.4.1254) 


Special  Departmental  Procedures  and  Programs 

26.4.1201 

-  26.4.1220 

Summary : 

These  sections  do  not  apply  to  this  permit. 

26.4.1221 

-  26.4.1230 

Summary : 

The  applicant  does  not  qualify  for  the  Small  Operator 

Program. 

26.4.1231 

-  26.4.1245 

Summary: 

There  are  no  Abandoned  Mine  Lands  in  the  application. 

26.4.1246 

-  26.4.1254 

Summary : 

These  sections  do  not  apply  to  the  application. 
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**Sub-chapter  13** 
(26.4.1301  -  26.4.1304) 
Miscellaneous  Provisions 

26.4.1301  -  26.4.1304 

Summary ;     These  sections  do  not  apply  to  this  application. 
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V.     SUMMARY  OF  STIPULATIONS 

1.  Western  Energy  Company  will  notify  the  Department  and  consult  with 
Department  staff  prior  to  any  drainage  reclamation.     Detailed  designs 
including  profiles  and  cross-sections  for  a  particular  drainage  will  be  sub- 
mitted at  that  time.    Graded  drainage  profiles  will  be  inspected  prior  to 
topsoiling  and  seeding. 

2.  Western  Energy  must  drill  and  complete  all  monitoring  wells  it  has  proposed 
to  drill  in  its  letter  of  January  11,   1982  to  monitor  the  East  Fork  Armells 
Creek  and  Stocker  Creek  drainages  by  October  30,   1982.     This  drilling  shall 
include  cross  sections  in  Stocker  Creek  in  Sections  17  and  19,  T2N,  R41E, 
and  in  East  Fork  Armells  Creek,   Sections  21  and  27,  T2N,  R41E. 


3.  Within  24  months  of  the  date  of  issuance  of  a  permit,  Western  Energy  Company 
shall  submit  a  plan,  for  approval  and  implementation,  for  the  reestablish- 
ment  of  plant  rooting  zones  which  are  compatible  with  the  intended  post- 
mining  plan  communities.     The  plan  must  take  into  account  plant  rooting 
depths,   topsoil  thickness,  topsoil  texture,  and  substrate  (spoil)  com- 
position and  condition  (26.4.711). 

4.  Western  Energy  Company  must  complete  testing  of  the  Medicine  Root  site  prior 
to  disturbance  and  see  determinations  of  eligibility  for  those  sites  listed 
in  correspondence  of  June  16,   1982  and  June  29,   1982  at  the  earliest 
possible  date.     Should  these  sites  be  determined  eligible.  Western  Energy 
Company  shall  develop  and  implement  mitigations  as  appropriate,  in  con- 
sultation with  SHPO,  DSL,  and  OSM  prior  to  disturbance.     Western  Energy 
shall  relocate  their  transmission  line  slightly  such  that  no  sites  (if 
determined  eligible)  are  impacted.     Should  Western  Energy  find  any  pre- 
viously unidentified  sites  in  the  course  of  construction  and  mining,  Western 
Energy  shall  notify  DSL,  SHPO,  and  OSM  and  take  appropriate  action. 


i  June  7  letter  from  SHPO  to  Western  Energy  (see  letters  of  concurrence) 
June  16  letter  from  DSL  to  Western  Energy  (see  letters  of  concurrence) 
June  29  letter  from  Western  Energy  to  SHPO  (see  letters  of  concurrence) 
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PROPOSED  DEPART- 
MENTAL ACTION 


VI.  PROPOSED  DEPARTMENTAL  ACTION 

The  Department  proposes  that  the  Area  C  Block  1  strip  mine  permit  be  issued 
with  the  foregoing  stipulations  attached  to  the  permit. 
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LETTERS  OF 
CONCURRENCE 


VII.     LETTERS  OF  CONCURRENCE 


Mine  and  Reclamation  Plan 
1.     U.S.  Fish  and  Wildlife  Service,  January  16,  1981 


2.   ,  January  27,  1981 

3.   ,  July  16,  1981 

4.   ,  April  6,  1982 

5.   ,  July  22,  1982 


6.  Bureau  of  Land  Management,  April  12,  1982 

7.  Minerals  Management  Service,  April  15,  1982 

Prime  Farmland 

8.  Soil  Conservation  Service,  April  17,  1978 
Archaeology 

9.  Montana  Historical  Society,  May  14,  1982 

10.  ,  June  7,  1982 

11.  Montana  Department  of  State  Lands,  June  16,  1982 

12.  Western  Energy  Company,  June  29,  1982 
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1.  i  -v., 


Billings  Area  Office 
Federal  Building,  Room  3035 
316  North  26th  Street 
Billings,  Montana  59101 


ES  January  16,  1981 


Vt.  Gill  Schwarzkoph 
Senior  Pecldnation  Fngineer 
l-'estern  Fnergy  Company 
Box  67 

Col  strip,  I'T  59323 
Tear  \'r.  Sc!iv/orz'<oph: 

This  letter  confiras  discussions  held  betv.'een  yourself  and  Vr.  Chri stopherson 
of  ny  staff  during  the  January  12,  1S81,  field  review  of  V.'estern  Energy's, 
,'rea  C  nining  area.    Prinary  purpose  of  the  field  review  was  to  determine 
wildlife  value  of  several  large  rock  outcrops  (coordinate  point  H.3, 
12.3)  and  to  discuss  regulations  providing  protection  for  golden  eagles. 

As  you  are  aware,  sandstone  outcrops  in  the  Co1 strip  area  have  been 
docuir.ented  as  important  habitat  for  many  species  of  inigratory  birds. 
The  importance  of  the  sandstone  outcrops  in  Area  C  are  exenplifled  by 
the  golden  eagle  and  prairie  falcon  nests  located  in  then.    V.'e  believe 
the  importance  of  this  habitat  type  in  Area  C  is  such  that  preservation 
of  the  outcrops  warrants  very  careful  consideration  during  the  developnient 
of  the  mine  plan.    Oecause  these  areas  are  of  high  wildlife  value  and 
cannot  be  successfully  reclaimed,  we  recoriHiend  that  they  be  excluded 
fran  actual  surface  mining.    Mining  up  to  the  face  of  the  outcrop, 
should  not  have  serious  long-tenn  adverse  effects,  especially  if  post- 
r.ining  reclariation  plans  require  establishment  of  vegetative  diversity 
of  value  to  wildlife.    Opp-ortuni ties  for  bluff  exter.sions  should  also 
not  be  cverlooked  in  developing  the  mining  and  reclaiTation  plan. 

The  Raid  Fagle  Protection  Act  (16  U.S.C.  660)  which  prohibits  the 
"taking"  of  any  golden  eagle  (Aquila  chrysaetos) ,  or  its  nest,  was 
ar.ended  by  the  95th  Congress  (Public  Law  95-616,  92  Stat.  3114)  to  V 
auttorize  the  taking  of  golden  eagle  nests  which  Interfere  with  resource.^ 
developnent  or  recovery  operations  pursuant  to  regulations  Issued  by  the  \ 
Secretary,    Proposed  regulations  were  prom.ulgated  by  the  F1  ^h^ijxt  W1  Idl  i fe\ 
Service  and  published  in  the  Federal  Pcgister,  Vol.  45,  NoJ'J_jyllCbaPua^ry-^-r^ 
3,  1980.    At  this  time  the  proposed  regulations  have  not  been  finalized^ 
l/ntil  final  regulations  are  approved,  pemits  for  nest  remova^l  cannot  Re 


DMChri stopherson . -cm  1/16/81 
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issued,    /'^s  a  result,  any  taking  of  a  golden  eagle  nost  during  a  resource 
developo'cnt  or  recovery  operation  would  result  In  violation  of  the  Fngle 
Protection  Act. 

!-'e  appreciate  the  opportunity  to  v1s1t  your  proposed  mining  area  .^nd 
hope  these  comments  will  be  of  value  in  your  mine  plan  development 
effort. 

Sincerely, 

/S/  Wally  steucke 

K'al  ly  Steucke 
Area  f'anager 


cc:    Chris  Cull,  WECn,  Pill  inns, 

Pogional  Pirector,  USFWS,  Ccnvcr,  CO  (ENV) 
Pocional  Director,  OSH,  Cenver,  CO 
I'ontana  Tept.  of  State  Lands,  ffelena,  ft 


2. 


It  J  kl  i-lY  HFfR  lO: 


ES 


UMI  l  !•:□  srATt?.s 

Di-i'ARi'Ml-NT  Ol^  THE  INTERIOR 
FISH  AND  WILDLIFE  SEl^VICE 

Billings  Aroa  Office 
Federal  Building,  Room  3035 

316  North  26th  Street 
Billings,  Montana  59101 

January  27,  1981 


Mr.  Donald  Crane 
Office  of  Surface  Mining 
Brooks  Tov/er 
K'?0  15th  Street 
n,.i,ver,  CO  80:?02 

Di?ar  Mr.  Crane: 

V.c  I'cwe  iuviowed  Western  Encryy's  additional  material  v/hich  was  sub- 
(in'ttrd  to  accompany  the  existing  permit  application.    Our  coimnents 
pertain  only  to  the  material  entitled,  "Annual  Wildlife  Report  of  the 
Colslrip  Area  for  1979,  Including  a  Special  Raptor  Research  Study. 
This  ;  r.trrial  ai^pears  to  be  complete  and  contains  sufficient  i nfonnati on 
to  determine  if'  the  mine  plan  is  in  compliance  with  Federal  fish  and 
wildlife  lav/s  and  policy. 


A  re 


-e^'^ntative  of  the  Fish  and  Wildlife  Service  had  the  opportunity  to 
field  inspect  a  sandstone  outcrop  near  Colstripjhat  contains  a  golden 
eagle  n 


Western 
subj  ect 
outc  r'op 
Western 
mi  ned . 


■•St  and  an  active  prairie  falcon  nest.    The  outcrop  is  within 
s  proposed  mining  Area  C  and  is  described  on  page  65  of  the 
report     The  Fish  and  Wildlife  Service  concluded  that  this 
is  important  as  a  raptor  nesting  site  and  recommended  that 
Fnprgy  exclude  the  outcrop  from  the  area  actually  surfaced 


Sincerely, 


JOm  G.  WOOD 

John  G.  Wood 

Supervisor,  Ecological  Services 


cc-    Montana  Department  of  State  Lands,  Helena,  MI '' 
Regional  Director,  USFWS,  Denver,  CO  (ENV) 
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l.iWlT;-:D  STA  Tf^S 

..^;-:PAUTf/.j-:NT  OF  INi'KRIOR 

l-!i,H  AHO  Vv'(LDI.li"E  SERVICE 

Billiiiijs  Area  Office 
FodfMMl  Building,  Roan  3035 
316  North  26th  Street 
Billings,  Montana  59101 


July  16,  1981 


1/ 


Mr.  Donald  A.  Crane 
Office  of  Surface  Mining 
Brooks  Tower 
10?0  ISlh  Street 

D'ViVcr,  CO    80202  — 
Dear  Mr.  Croiie: 

'*c  li.-.ve  r;:vi(jwed  Western  Energy's  new  mining  and  reclamation  plan  sub- 
Mi  lu:U  for  Rosebud  Mine  (Area  C)  (MT-0002-119-125) .    The  material,  with 
tlic  (  vr  .jition  of  the  Fish  and  Wildlife  plan,  appears  to  be  coniplcte  and 
in  r.c  plunco  with  Trrderal  fish  and  wildlife  laws  and  policies. 

!he  fi:"'!  ■■■aA  wildlife  plan,  in  our  opinion,  is  deficient  in  that  it  does 
;!0t  di  :oJSS,  as  required  by  30  CFR  780.16(a)(1)  [Montana  Rule  1 1 (4) (e) ( i) (A)] , 
how  disi'.'rbance  and  adverse  impacts  from  mining  within  several  hundred 
feet  of  .ictive  prairie  falcon  and  golden  eagle  nests  located  iinmedi ately 
adjacent  to  the  permit  area  (Section  11,  TIN,  R40E)  will  be  minimized, 
or  how  >),::ancoment  of  this  resource  will  be  achieved.    The  plan  also 
does  not  cu;iply  with  30  CFR  780.16(b)(2)  and  (3)  which  requires  a  state- 
n.ent  on  !:0w  the  applicant  will  utilize  impact  control  measures,  management 
techniques,  and  monitoring  methods  to  protect  or  enhance  eagles,  migratory 
birds,  or  habitats  supporting  reproduction  areas  for  raptors. 

Tfie  Fish  dud  Wildllife  Service  provided  V/estern  Energy  with  our  assess- 
niont  of  the  wildlife  value  of  rock  outcrops  in  Area  C  and  an  explanation 
of  existing  rc^gulations  covering  golden  eagles  in  a  letter  dated  January 
16,  1981  (copy  attached).    Our  view  on  the  importance  of  these  outcrops 
and  the  need  to  protect  them  has  not  changed.    Although  the  outcrops 
containing  the  nest  will  not  be  destroyed  during  the  period  of  time 
covered  by  the  proposed  5-year  mine  plan,  the  outcrops  do  occur  in  areas 
scheduled  for  future  mining.    We  feel  very  strongly  that  Western  Energy's 
plans  for  this  important  wildlife  habitat  need  to  be  developed  and 
explained  in  the  current  submission. 


-4'- 
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Tlio  fish  .itid  wildlife  plan  could  also  be  i;!;provcd  by  addition  of  provi- 
sinns  I'xpla  inif)g  v.'li.it  procedures  I'.'estcrn  fnoryy  will  follow  if,  at  some 
fuLiire  tiiiie,  a  "threatened  or  endangered  species"  is  discovered  within 
or  ,'idjacent  to  tfie  pennit  area. 

We  appreciate  the  opportunity  to  review  and  coiiiment  on  Western  Energy's 
proposed  mine  and  reclamation  plan. 

Sincerely, 


Wal ly  Stcucke 
Area  Manager 


cc:    Regional  Director,  USFWS,  Denver,  CO 

Director,  [loritana  Department  of  Fish,  U'ildlife,  and  Parks, 
Helena,  MT 

Commissioner,  Montana  Department  of  State  Lands,  Helena,  MT' 
Mr.  Bill  Schwa rzkoph,  Western  Energy  Company,    Col  strip,  MT 
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IN  REPLV  REFEf  tO: 

ES 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Bi I ] ings  Area  Office 
Federal  Building,  Roorr,  3035 
316  North  26th  Street 
Billings,  Montana  59101-1396 

ADril  6,  1982 


Mr.  Donald  Crane 
Office  of  Surface  Mining 
Brooks  Tower 
1020  15th  Street 
Denver,  CO  80202 

Dear  Mr.  Crane: 

We  have  reviewed  Western  Energy's  Deficiency  Response  for  Area  C, 
Rosebud  Mine,  Rosebud  County,  Montana  (MT  0002-173).    We  are  pleased  to 
see  that  Western  Energy  has  incorporated  a  statement  into  their  permit 
application  describing  procedures  the  company  will  follow  if  a  "threat- 
ened or  endangered"  species  is  found  to  occur  within  or  adjacent  to 
the  penuit  area. 

Western  Energy's  response  resulting  in  deferral  of  decisions  regarding 
rock  outcrop  wildlife  habitat  in  Area  C  until  development  of  subsequent 
mine  plans  is  unfortunate.    We  still  recommend  that  decisions  pertaining 
to  important  wildlife  habitat  within  a  mine  area  be  made  early  in  mine 
plan  development  and  documented  in  a  plan  for  the  life  of  the  mine.  To 
this  extent,  we  feel  the  existing  fish  and  wildlife  plan  for  Area  C  is 
still  deficient. 

The  Department  of  State  Lands'  suggestion  that  Western  Energy  explore 
possibilities  of  establishing  permanent  ponds  on  reclaimed  areas  for 
fish  and  wildlife  purposes  is  encouraged. 

We  appreciate  the  opportunity  to  review  and  caiiment  on  Western  Energy's 
subiF;-;  ss  ior.. 

Sincerely, 


John  G.  Wood 
Acting  Area  Manager 


cc:    Director,  Montana  Department  of  Fish,  Wildlife,  and  Parks, 
Helena,  MT 

Comrr.issioner,  Montana  Department  of  State  Lands,  Helena,  MT 
'  Regional  Director,  USFV.'S,  Denver,  CO  (ENV) 
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IN  REPLY  REFER  TO: 

ES 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLiFE  SERVICE 
Bil  lings  Area  Office 
Federal  Building,  Roor)  3035 

316  North  26th  Street 
Billings,  Montana  59101-1396 

July  22,  1982 


Hr.  Donald  Crane 
Office  of  Surface  Mining 
Brooks  Tower 
1020  15th  Street 
Denver,  CO  80202 

Dear  Nr.  Crerie: 


RECEIVED 
JUL  23  1982 
STATE  LANDS 

received" 


We  co.'^inePted  on  Western  Energy's  Revision  fo-"  Area  C  Mining  and  Reclama- 
t'or.  Plan  (KT  G0C2-i32C)  for  the  Rjsebud  k;;.£.  Rosebud  County,  Montana, 
in  our  June  15,  1952,  letter  (copy  attacheoj.  Subsequent  conversations 
wlt''^  Mr.  Welter  Swain  indicated  that  seme  cc^fusion  exists  over  whether 
or  roz  the  Fish  and  Wildlife  Service  ob:e::ec  to  issuance  of  the  5-year 
■-:-z  pe nni  I. 


Vve  regain  concerned  about  long-tenn  proieciicri  c''  the  sandstone  outcrops 
ir  Area  C,  Block  II,  hut  believe  the  subject  ■''ine  and  Reclamation  Plan 

0002-1820}  is  cwiplete  and  in  ccmpliance  -litn  Federal  fish  and 
wi  1 G 1  i  f e  la and  po  1  i cy . 

If  you  have  further  questions  about  our  cr^mivients  on  this  pennit  applica- 
t^cf:.  or  oi;r  concerns  on  some  aspects  of  surfsce  rrining  in  Area  C, 
plj-ise  contaci  Dermis  Chri  stopherson  on  iry  staff. 

Sincerely. 

jO'',      ^  'VQCD 

JOfV"'    '-:  .  Wood 

Acf-^n;  .''-^f;  Manager 


:-r-c-zi:\-,  r'rntcna  Depart:'^ertt  of  ''-^i'  .  :.'ldl^fe,  snd  ^crks, 

:or;:T'j  ys'^ oner,  Montana  Depa'-tment:  of  State  L=;nds,  Helena,  MT 
?i-l  S-h-.ai--;;op'-:.  Western  "ner-c-  Cor-^ir..- .  CcUt-ic,  MT 
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350 
riT-073 

Miles  city  District  Office 

P.   O.   Box  940 
Miles  City,  Montana  59301 


<;•■"£ ici-  of  Surtc"ice  .'lining 
Bt.ook.^/  'J'ov/eru 
!if')20  ; '-.th  Streer. 
.ionver,    CO  80202 


.Lt^r  Swair 


Dear  tJaiter: 

vie  have  v-eviewed  the  responses  to  Montana  Department  of  State  Land's 
c-f*^ciency  letters  for  Area  C  Block  I  Application   (No.   00105),  submitted 
b-  ^••estern  Fnerav  Company  for  the  Rosebud  'line,   according  to  the  Memoranduii 
of  Understanding^ for  Management  of  Federal  Coal.     This  office  has  found 
the  revisions  to  be  "complete"  and  "technically  adequate". 

Thank  you  for  the  opportunity  to  review  these  deficiency  responses. 

Sincerely  yours. 


District  Manager 

■^nes toy j  DSI. 


:  > 


i 

■if  -  r 


7. 


\  1 


• 


Monc.-n-,.-!  073109 


Minerals  Management  Servi 
North  Central  Region 
P.O.   Box  2859 


ice 


I^^F^^/^Casper,  Wyoming  82602 


APR  1  5  1982 


....       r  V".,!-' 


Memorandum 


To: 


State  Coordinator,   Office  of  Surface  Mining 


From: 


Minerals  Manager,  North  Central  Region 


Subject:     Area  C  Deficiency  Response,   Rosebud  Mine,  Western  Energy  Company.. 
Coal  Lease  Montana  073109 

We  have  reviewed  the  subject  deficiency  response  which  accompanied  your 
memorandum  of  March  18,  1982.  We  found  the  material  to  be  complete  and 
technically  adequate  for  our  needs.    No  additional  information  is  requested. 


Dwayne  E . 


/.•■ 


r>Oll.  COS'SERV'ATION'  SERVICC 


P.O.  BOX  l^-iG  Fornyth,   Monttuau  ^9J,Z7 

V17/78 

c 

hiicbacl  E.  Gr-cndc 
Vcni-crn  Energy  Company 
Eafit  Broadway 


Dear  Kike: 

V;e  have  reviewed   the  soiLa  in  Colstrip  mining  areas  A,   B,   CI,  C2,  D, 
and  E  and  have   deterrained  that  there  is  no  prime   farmland  in  these 
areas. 

Attached  is  a   copy  of  the  definitions  and  criteria   for  prime  farmland 


Lewis  A.  Daniels 

Soil  Survey  Pajrty  Leader 


\ 


cc: 


Jack  Rogers,   State  Soil  Scientist 
Don  Anderson,   Area  Conservationist 
Roy  HovLser,    District  Conservationist 


V  cx 
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MONTANA  HISTORICAL  SOCIETY 

HISTORIC  PRESERVATION  OFFICE 

225  NORTH  ROBERTS  STREET  •  (406)  449-4584  •  HELENA.  MONTANA  59601 


May  14,  1982 


Sandi  Johnson 
Deparcment  of  State  Lands 
1625  Eleventh  Avenue 
Helena,  MT  59620 


Dear  Sandi: 


Re:     Cultural  Resource  Inventory  and  Assessment 
Western  Energy  Area  C,  Blocks  I  and  II 

We  have  recently  completed  our  review  of  the  above  report  furnished 
by  Mineral  Research  Center.     Our  comments  on  National  Register 
potential  and  additional  site  evaluation  requirements  are  presented 
below. 

24RB299,  Fadhl  Kill,  appears  to  meet  National  Register^criteria  D. 

The  site  is  in  the  primary  environmental  impact  area;   the  loss  of 

this  bison  impoundment/processing  area  should  be  mitigated  by  implementing 

a  formal  data  recovery  plan. 

2ARB1059,  Cooley  site  -  although  the  total  areal  extent  of  this  site 
and  the  degree  of  disturbance  sustained  by  plowing  is  not  clear  from 
site  descriptions,   it  does  appear  to  qualify  for  National  Register 
listing  based  upon  what  was  recovered  through  subsurface  testing. 
I  do  feel  that  the  consultant  needs  to  clarify  statements  made  on 
site  integrity  and  depth  of  subsurface  deposits. 

24RB1058,  Farley  Lookout  -  site  deflation  and  relic-collecting  have 
affected  the  site  to  some  degree,  yet  the  results  of  testing  indicate 
that  the  site  would  be  able  to  yield  significant  information.  A 
determation  of  eligibility  should  be  sought. 

24RB287,  Blackbird  Draw  -  this  short-term  occupation  site  would  likely 
qualify  for  inclusion  to  the  National  Register  as  testing  demonstrated 
that  in  its  present  state  the  site  has  potential  to  yield  information. 
However,   the  east  side  of  the  site  is  undergoing  extensive  erosion 
and  the  west  side  is  reported  to  be  disturbed  by  plowing  to  a  depth 
of  30  cm.  below  the  surface. 
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Sandi  Johnson 
May  U,  1982 
Page  2 

Two  test  units  on  the  east  side  of  the  site  were  not  excavated  as 
planned,  and  it  was  not  possible  to  determine  where  the  shovel  test 
dug  in  1979,  which  revealed  bison  bone  at  40  cm.  below  surface,  had 
been  placed  in  relation  to  test  unit  If  I.     The  effects  of  erosional 
processes  on  site  integrity  and  the  results  of  all  testing  would 
have  to  be  considered  further  prior  to  requesting  a  determination 
of  eligibility  and  formulating  a  research  design,  but  since  this 
site  is  not  situated  in  the  area  of  direct  environmental  impact, 
these  questions  are  not  critical  at  this  planning  stage. 

24RB290,  Pine  Fringe  -  appears  eligible  but  is  located  in  the  buffer 
zone  area  and  thus  will  receive  no  impact  from  mining  under  current 
plans . 

24RB882,  Garvader  -  Given  the  degree  of  deflation  that  has  disturbed 
a  large  portion  of  the  site  and  the  paucity  of  cultural  deposits 
encountered  during  testing,   the  research  value  and  Register  eligiblity 
of  the  site  is  questionable  at  this  point.     Further  testing  may  resolve 
question  of  whether  the  site  can  yield  important  information  on  the 
prehistory  o f  the  region. 

24RB87A,   Insite  -  would  qualify  for  National  Register  listing  under 
criterion  D.     Testing  of  the  western  portion  of  the  site  has  revealed 
the  presence  of  intact  cultural  deposits,  and  effects  thereon  by 
mining  activities  should  be  mitigated. 

Additional  testing  at  24RB885  (Albino  Deer)  and  34RB88£.  (East  Fork) 
should  be  undertaken  before  they  can  be  evaluated  in  terms  of  National 
Register  eligibility  criterion  D.     While  I  would  agree  that  our  existing 
level  of  knowledge  of  the  Medicine  Root  site,  24RB87S»  does  not  permit 
a  clear  assessment  of  its  National  Register  status,  a  good  deal  of 
caution  should  be  exercised  during  the  backhoe  trenching  so  as  not 
to  disturb  any  more  of  the  presumed  10-20%    of  the  site  that  remains 
intact  than  is  absolutely  necessary.     Backhoe  "testing"  is  an  appropriate 
field  technique  for  deep  and  extensive  deposits,  but  with  only  a 
small  portion  of  that  site  remaining,   such  work  could  severely  affect 
site  integrity  if  not  carried  out  judiciously.     In  the  same  vein, 
additional  testing  of  24RB878  (Foresite)  could  very  well  remove  all 
or  nearly  all  deposits  present  in  the  small  rockshelter.     In  this 
context,   it  is  difficult  to  make  a  statement  on  whether  further  work 
would  be  necessary  or  productive.     The  information  potential  does 
not  look  particularly  promising,  yet  until  more  field  work  in  the 
form  of  testing  takes  places,  we  will  not  really  know  what  we  have 
here.     Since  an  impact  upon  the  site  could  occur  even  if  the  rockshelter 
were  in  the  buffer  zone  due  to  the  effects  of  blasting,   testing  which 
could  also  constitute  "mitigation  of  impact"  is  probably  warranted 
in  this  case. 


9b. 


Sandi  Johnson 
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Sandi  Johnson 
May  lA,  1982 
Page  A 

24RB330  West  Fork  Homestead 

This  site  was  actually  homesteaded  by  the  Pinkertons.  Excellent 
integrity.     Existence  of  the  inventory  of  historic  farm  machinery 
is  of  particular  interest.     Distinctive  architectural  features 
include  the  means  of  constructing  additions  to  the  original  residence; 
construction  of  the  multi-purpose  barn  using  board  and  batten 
with  presumably  post  and  beam  framing.     This  site  appears  to 
be  eligible  for  the  National  Register. 

24RB331  Model  T  Homestead 

The  name  of  this  should  be  Grove,  Charles  P.,  Homestead.  Integrity 
appears  to  be  fair.     Site  is  likely  not  eligible. 

2ARB332  Castle  Rock  Community  Center 

No  attempt  is  made  to  date  buildings  prior  to  the  1950s  move 
of  the  community  center  to  this  location  to  be  used  as  a  residence. 
The  other  structures  at  the  site  are  obviously  old.     Is  it  possible 
that  the  settlement  of  this  site  predates  the  assignment  of  state- 
owned  sections;  prior  to  1889?     Likely  not  eligible  for  Register 
listing. 

/ 

24RB333  Smith  Homestead  _ 
/       This  site  possesses  superlative  integrity.     Register  eligible. 

/  24RB334  Flynn  Homestead 

What  is  of  "fairly  recent  origin"  here?    Blacksmith  shop  marks 
of  area  brands  may  possess  information  value.     This  site  also 
appears  to  be  Register  eligible. 

24RB391  Ashenhurst  Monument 

Does  this  feature  bear  relationship  with  homesteading?     It  is 
.   y    very  difficult  to  assess  the  value  of  this  resource  without  information 
^'   I     as  to  its  function. 

24RB393  Sandstone  Chimney 

This  site  lacks  of  integrity,  probably  due  to  the  scavenging 
r         of  building  materials-   a  Uhough  the  chimney  itself  exhibits  an 
)W  uncommon  degree  of  craftsmanship  and  is  of  similar  construction 

V  7     to  those  found  in  Southeastern  U.S.   constructed  by  German  immigrants. 

24RB335  Castle  Rock  Post  Office 

Clear  associative  value.     Early  use  as  homestead/ranch  house 
/       and  post  office  is  significant.     Natural  landmark  of  Castle  Rocks 

V  adds  to  local  perception  of  importance  of  place.     Although  more 
y       recent  buildings  may  be  located  near  this  structure,  the  house 

itself  appears  to  possess  sufficient  integrity  to  recall  its 
earlier  use/function  and  importance  to  the  community. 

24RB1064  Cooley  Place  ,      -  • 

Excellent  collection  of  homestead  era  structures  exhibiting  very 
high  degree  of  integrity.     Register  eligible. 
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Sandi  Johnson 

May   lA,    1982  ^, 
Page  5 

2ARB1066  Rasmus  Swiek  Cabin 

Exhibits  excellent  integrity  and  a  high  level  of  craftsmanship. 
//    This  distinctive  cabin  would  appear  to  be  eligible  under  C,  historic 
/J       associations  again  need  more  investigation. 

24RB1067  Caskey  Homestead  ^''^I^i  ' 

Integrity  poor.     Likely  not  eligib^- 


Sincerely, 

Marcella  Sherfy 
Deputy  SHPO 


PB/DLV/det 
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MONTANA  HISTORICAL  SOCIETY 


HISTORIC  PRESERVATION  OFFICE 

225  NORTH  ROBERTS  STREET  •  (406)  449-4584  •  HELENA.  MONTANA  59601 


June  7,  1982 


JON  151982 


Mike  Shea 

Western  Energy  Corapauy 
P.O.  Box  1899 
Billings,  MT  59103 

Dear  Mike: 

Re:     Cultural  Resource  planning 

Mining  Area  C,  Blocks  I  and  II 

Somewhat  belatedly,  we  are  providing  a  follow-up  letter  summariziiig 

our  meeting  that  took  place  on  May  14.   1982.  with  you.  Sandi  Johnson 

of  the  Department  of  State  Lands,  and  Lynn  Fredlund,  Paul  Anderson, 

and  Peter  Steere.  all  of  Mineral  Research  Center.     The  attached  synopsis 

was  written  from  staff  notes  taken  at  that  meeting  and  represents 

this  office's  understanding  of  the  mine  plan,  affected- sites,  the 

consensus  or  questions  on  the  significance  of  individual  sites  discussed. 

any  future  work  to  be  done  or  additional  documentation  currently 

being  prepared  by  Mineral  Research  Center.     Please  review  this  carefully 

and  let  us  know  if  you  note  any  discrepancies,  particularly  with 

out  interpretations  of  the  degree  of  impact  or  location  of  sites 

within  Blocks  and  Areas. 

As  promised  at  that  meeting,  we  are  forwarding  herewith  copies  of 
pertinent  regulations  of  the  protection  of  cultural  resources.  Included 
in  that  packet  of  materials  are  interim  guidelines  on  "How  to  Complete 
National  Register  Multiple  Resource  Nomination  Forms"     It  would  have 
been  appropriate  to  bring  this  to  your  attention  during  last  month  s 
meeting.     This  format  for  preparing  a  composite  determination  eligibility 
request  has  some  definite  advantages  in  handling  compliance  with 
cultural  resource  regs  in  terms  of  long-range  mine  planning. 

The  salient  feature  of  multiple  resource  area  determinations  are: 

-  only  properties  that  would  be  considered  individually  eligible 
for  National  Register  listing  are  included  in  a  determination  of 
eligibilty  submission.     These  may  be  significant  due  to  the  historic 
associations,  architectural  merit,  or  archaeological  potential. 

-  documentation  of  resources  is  identical  to  what  would  be  required 
of  individual  requests  for  determinations  of  eligibility,  but  the 
format  offers  an  administrative  shortcut  in  transmitting  the  information 
to  the  National  Register. 
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-  details  on  the  nature  of  the  survey  work  are  provided  such  as  a 
description  of  the  total  geographic  area  examined.  Information 
from  surveys  of  contiguous  tracts  of  land  surveyed  at  a  later 

date  can  be  used  to  expand  the  original  National  Register  documentation. 

-  boundaries  of  individual  properties  thought  to  be  eligible  for 

the  Register  are  made  explicit,  and  sites  or  loci  that  do  not  meet 
eligibility  requirements  are  not  components  of  the  multiple  resource 
area. 

-  a  combination  of  individual  sites  and  districts  may  also  comprise 
Che  multiple  resource  area,  but  again,  only  the  resources  within 
the  limits  of  the  described  boundaries  of  the  eligible  sites  or 
districts  are  considered  in  the  eligibility  process. 

The  less  piecemeal  approach  seems  more  compatible  with  proposed  mine 
development  as  it  places  an  emphasis  on  the  level  of  survey  work 
performed  and  the  definition  of  survey  limits,   thereby  enabling  better 
comparisons  between  areas  considered  for  cultural  resource  plaxiuing 
and  later  modifications  in  mining  plans.     Future  mitigation  plans 
could  be  based  on  the  more  comprehensive  picture  of  the  multiple 
resource  area  with  less  likelihood  for  redundancy  in  the  overall 
data  recovery  program.     From  this  office's  perspective  and  judging 
from  the  past  experiences  of  other  coal  companies,  it  is  far  better 
to  resolve  questions  of  resource  significance  early  in  -the  planning 
stages  since  proposed  mine  activities  are  subject  to  change;  additional 
developments  often  lead  to  unforeseen  or  inadvertent  cultural  resource 
impacts . 

Finally,  Mike,  although  I  did  not  attend  the  meeting,  Pat  and  Diana 
described  the  long,  early  discussion  among  all  of  you  on  the  value 
of  homestead  sites.     I'd  like  to  outline  for  you  some  background 
to  our  office's  thinking  on  homesteads  and  other  abandoned  resources 
in  Montana.     To  begin  with,  homestead  remains  have  been  largely  ignored 
as  resources  even  having  the  potential  to  be  significant  in  the  context 
of  an  official  preservation  program  until  the  last  three  to  four 
years.     Initially,   their  very  abandonment  and  their  association  with 
20th  century  settlement  led  all  too  frequently  to  outright  neglect 
in  survey  work.     Second,  whatever  the  number  of  homestead  properties 
within  a  mine  area  such  as  yours,  we  do  know  that  the  number  of  surviving 
remains  is  usually,  on  a  percentage  basis,  very  small  in  any  given 
area  compared  to  the  number  of  homestead  claims  taken  and  buildings 
built.     Weather,  cannabalization  of  buildings  by  successful  farms, 
whole  removal  by  later  ranchers  who  did  not  want  any  tax  obligations 
have  rapidly  diminished  the  numbers  of  homesteading  survivals.  We 
do  not  know,  beyond  that  foundation,  nearly  as  much  as  we  would  like 
to  about  the  factors  that  should  be  used  to  assess  homestead  value 
in  project  work.     As  the  enclosed  Request  for  Proposals  indicates, 
we  are  committing  the  largest  single  chunk  of  Federal  preservation 
grant  monies  given  to  Montana  this  year  to  a  study  on  homesteads 
which  we  hope  will  give  us  some  dispassionate,  comparative  analysis 
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of  homesteads  in  limited  laud  areas  of  several  portions  of  the  State. 

We  are  also  planning  two  halfday  workshop  sessions  at  the  Montana 

Historical  Society's  annual  History  Conference  this  fall  on  ways 

to  record  and  evaluate  homestead  remains.     As  those  efforts  materialize, 

we  still  need  to  reach  findings  of  significance  for  homestead  remains 

encountered  during  Federal  or  State  permitted  projects.     In  doing 

so,  we  try  hard  to  see  individual  properties  on  a  comparative  basis, 

using  as  that  base  all  homestead  remains  within  the  project  area. 

We  evaluate  also  on  the  basis  of  the  intent  of  the  Register  criteria. 

The  Register  does  not  seek  one  of  a  kind  buildings  only  or  a  single 

representative  for  any  given  era  or  time.     As  a  planning  tool  and 

given  the  fact  that  Register  listing  does  not  require  preservation, 

the  Register  is  meant  to  encompass  all  those  resources  that  retain 

integrity  (when  compared  to  others  of  their  kind),  are  distinctive 

representatives  of  historical  or  architectural  development,  and/or 

possess  information  that  is  important  to  us.     Indeed,   the  Register 

criteria  do  not  permit  a  numerical,  engineer's  approach  to  significance. 

It  is  a  professional  judgment  call.     In  that  context,  we  are  apt 

to  be  more  liberal  in  making  recommendations  of  significance  than 

others  might  make.     I  do  not,  however,  apologize  for  that,  given 

our  role  in  State  work.     I  do,   though,  welcome  discussions  and  disagreements 

on  particular  sites,   that  will  advance  our  ability  to  make  good  comparative 

judgments.     Additionally,  our  office  does  not  urge  the  preservation 

of  all  eligible  sites  within  a  project  area,  as  much  as  it  works 

to  secure  good  documentation  and  analysis  of  such  sites  prior  to 

their  loss. 

Please  call  if  you  have  questions  on  the  enclosed  materials  or  any 
of  the  points  brought  out  above. 


Sincerely, 


Marcella  Sherfy 
Deputy  SHPO 

DLV/det 

cc:     Saudi  Johnson 
Lyxm  Fredluiid 

Enclosures 
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Western  Energy  Area  C  -  Block  I  sites 
(within  5-year  mining  plan,   1982  EIS) 


Site  // 


24RB88A 


2ARB267 


24RB313 
24RB326 
24RB332 


24RBI064 
24RB335 

24RB1067 

24RB299 


24RB1059 


Site  Name 


Fadhl  Homestead 


Sly  Bison 


Waste  of  Time 
Buteo  Log  Structure 
Castle  Rock 


Cooley  Place 

Castle  Rock  Post  Office 

Caskey  Homestead 
Fadhl 


Cooley 


Recommendations 

Determination  of  eligibility  will  be 
sought.     13  of  17  structures  remain 
at  site. 

Prehistoric  component  was  determined 
eligible  in  1979  in  response  to  a  request 
from  BLM.     Historic  component  not  considered 
eligible.     Site  is  in  buffer  zone  so 
impact  unlikely. 

Not  Register  eligible 

Not  Register  eligible 

Not  considered  eligible;  MRC  will  supply 
additional  information  in  order  to 
complete  report  of  this  site.  Located 
in  buffer  zone  area. 

Determination  of  eligibility  will  be  sought. 

Determination  of  eligibikLty  will  be  sought. 
Post  Office  will  be  treated  as  an  indivisual 
resource  rather  than  as  part  of  a  complex. 


Not  considered  eligible, 
buffer  zone. 


Located  in 


Meets  eligibility  criteria.     Site's  horizontal 
extent  is  known  but  exact  depth/density  of 
depoists  is  uncertain  at  this  point.  MRC 
will  propose  a  2-phase  approach  to  mitigation 
plan:     use  of  a  magnetometer  to  locate  anomalie 
to  better  plan  excavation  at  site.  Northern 
edge  of  site  will  be  impacted  by  haul  road 
and  the  relocated  county  road.     A  poud  is 
planned  somewhere  in  this  area  as  is 
topsoil  storage.     Road  work  may  begin  as 
early  as  May  or  June,  1983. 

More  testing  is  proposed.     A  transmission  line 
will  be  located  ca.    100  meters  north  of  the 
site  but  could  be  moved  adjacent  to  haul 
road  to  further  protect  site,  which  is 
located  in  buffer  zone. 
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Western  Energy  Area  C  -  Block  I 

Page  2 

Site  //  Site  Name 

24RB885  Albino  Deer 


(continued) 

Recommendat  ions 

Further  testing  is  recommended;  investigating 
this  site  is  considered  very  high  priority 
since  a  county  road  relocation  project 
scheduled  for  lat^i  summer  '82  could  impact 
site. 


24RB879 


Medicine  Root 


More  testing  needed  here;  will  be  in 
proposed  highwall  reduction  area. 
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Western  Energy  Area  C  -  Block  II  sites 
(remaining  life-of-mine  plan;   future  EIS) 


Site  // 


24RB1066 


2ARB328 


24RB392 

24RB330 

24RB331 
24RB333 
24RB334 
24RB393 


24RB391 


24RB1058 


Site  Name 


Rasmus  Sweik  Homestead 


Pinkerton  Homestead 


Pinker ton  Log  Structure 

West  Fork  Homestead 

Model  T  Homestead 
Smith  Homestaed 
Flynn  Homestead 
Sandstone  Chimney 


Asheuhurst  Monument 


Farley  Lookout 


24RB882  Garvader 
24RB874  Insite 

MAL  1401  and  1704 


Recommendations 

Apparently  no  longer  extant.     If  the 
site  is  relocatable,   the  possibility  of 
eligibility  still  exists  due  to  high  degree 
of  historic  integrity.     Historic  associations, 
however,  are  very  unclear. 

One  of  the  earliest  homesteading  sites  in 
the  area;  however,   the  questions  of  degree 
of  loss  of  historic  integrity  has  yet  to  be 
resolved.     Anderson  describes  the  site  as  a 
combination  of  teens  and  sixties  construcLion. 
Unless  site  was  abandoned  from  1930-50,  this 
pattern  of  construction  makes  little  sense. 
More  information  of  dates  of  "new"  structures 
needed  before  a  determination  may  be  made. 

Good  integrity  exhibited,  but  additional 
research  will  be  necessary  to  establish  historic 
associations . 

Determination  of  eligibility  may  be  sought 
when  area  is  considered  for  EIS. 

Not  eligible  due  to  loss  of  site  integrity. 

Determination  may  be  sought. 

Determination  may  be  sought. 

Although  MRC  will  research  the  history  of 
this  site  further  to  complete  the  report, 
it  does  not  appear  to  be  eligible  at  this 
time. 

Although  function  of  this  stone  tower  has 
not  been  established,  it  does  not  appear 
to  be  eligible  or  to  warrant  further  work. 

A  determination  of  eligibility  will  be 
sought.  Indirect  impacts  uncertain  at 
this  time. 

More  testing  necessary. 

Appears  eligible;  determination  of 
eligibility  will  be  requested. 


Mo 


re  testing  needed  at  these  loci. 
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Western  Energy  Area  C  -  Block  II  (continued) 
I'age  2 

Site  //  Site  Name  Recommendations 

2ARB287  Blackbird  Draw  Won't  be  impacted  in  foreseeable  future; 

located  in  area  F. 


24RB290 


pine  Fringe 


In  buffer  zone  area  one  mile  further 
west  of  Blackbird  Draw. 
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June  16,  1982 
Mike  Shea 

Western  Energy  Company 
113  N.  Broadway 
Billings,   MT  59101 


Re: 


Area  C  Cultural  Resources 


Dear  Mike, 

This  letter  serves  as  a   follow-up  to  our  May  14  meeting  and  SUPO's 
June  7  letter  where  it  was  agreed  that  MRC  would  submit,   at  the  earliest 
possible  date,   nomination  forms  for  those  sites  considered  eligible  for 
nomination  in  Area  C,   Block  I,   and  buffer.     DSL  and  SHPO  agreed  to 
expedite  their  reviews  to  the  extent  possible  and  to  seek  10-deter- 
minations  of  eligibility.     As  a  part  of  this,   MRC  has  already  submitted 
the  forms  for  Fadhl  Kill    {24RB299)   and  the   foi-ms ,   in.  turn,   have  been 
forwarded  to  OSM  for  submittal  to  the  Keeper. 

DSL  and  SHPO  are  waiting  for  individual  or  multiple  resource  area 
forms  on  the  following  sites: 


Fadhl  Homestead  (24RB884)J^ 
Cooley  Place   (24RB1064)  PJZI 
Farley  Lookout    {24RB1058)  6 


Insite    (24RB874)     I  S 
Castle  Rock  Post  Office 
(24RB335) 


Additionally  MRC  will  complete  testing  and  National  Register  forms 
(as  necessary)   on  the  Albino  Deer,   Cooley,   and  Medicine  Root  sites  at 
the  earliest  possible  date. 

An  approved  mitigatioii  plan  wii i   oe  needea  for  each  site  determined 
eligible.     This  could  include  completing  any  gaps  following  initial 
recording  of  a  site,  or  in  the  case  of  the  site  adjacent  to  the  trans- 
mission line,   avoidance.       -As  the  Doc  Taylor  and  Muskrat  Homesteads 
have  been  determined  eligible,  mitigation  plans  are  needed  for  these 
sites  to. 


Those  sites  considered  eligible  in  Block  II  or  Area  C  Block  I  life- 
of-mine   (not  in  the  Area  C  Block  I  five-year  permit  area  plus  buffer) 
will  be  submitted  for  determinations  and  approval  of  mitigation  plans 
as  WECo  wishes  -  providing  of  course  that   submission  is  prior  to,  or 
timelyy^with  reqard  to^ future  S-yea;  jiermi's. 

Sincerely , 

Sandi  Johnson  /'    '  c:     Gary  Amestoy 

Assistant  Administrator  .  .i:  ■•(■'•<  .■-/,•.  ',  .^/-ir../ >.  Marcella  Sherfy 

Reclamation  Division  Lynn  Fredlund 
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Ms.  Marcella  Sherfy 
Duputy  SHPO 

Historic  Preservation  Office 
Montana  Historical  Society 
225  Nroth  Roberts  Street 
Helena,  MT  59601 

RE:    Cultural  Resource  Planning 

Mining  Area  C,  Blocks  I  and  II 

Dear  Marcella: 

Thank  you  for  the  information  in  your  letter  of  June  7.  1982. 

National  Register  Nomination  forms  will  be  submitted  on  the  following  sites: 


24  RB  299  ^ 
24  RB  1058 
24  RB  874 

24  RB  884  ^ 
24  RB  335 
24  RB  1064 
24  RB  1066 


Fadhl  Kill  (already  submitted) 

Farley  Lookout 

Insite 

Fadhl  Homestead  (already  submitted) 
Castle  Rock  Post  Office 
Coo  ley  Place 
Rasmus  Swiek  Cabin 


Additional  testing/worl;  will  be  completed  prior  to  mining  disturbance  on  the 
following  sites: 


24  RB  1059 
24  RB  287 
24  RB  882 
24  RB  885 
24  RB  886 
24  RB  879 
24  RB  878 

MAL  1401 
MAL  1704 

24  RB  328 
24  RB  392 


Cooley  Site 
Blackbird  Draw 

Albino^eer  (testing  report  submitted) 
East  Fork 

Medicine  Root  Site 
Foresite 


Pinkerton  Homestead 
Pinkerton  Log  Structure 
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1)  24  RB  885    Albino  Deer:    additional  testing  has  been  completed  at 

the  site  with  the  recommendation  that  no 
further  work  be  done. 

2)  24  RB  299    Fadhl  Kill:    National  Register  Nomination  form  submitted. 

3)  24  RB  884    Fadhl  Homestead:    National  Register  Nomination  form  sub- 

mitted. 

A  pit  feeder  (power)  line  will  be  constructed  in  early  1983.    This  pit 
feeder  could  possibly  effect  three  (3)  sites: 

1)  24  RB  879     Medicine  Root:    additional  testing  required. 

2)  24  RB  1059    Cooley  Site:    additional  testing  required. 

3)  24  RB  1064    Cooley  Place:    National  Register  Nomination  forms  to  be 

submitted. 

The  pit  feeder  line  will  either  be  routed  around  the  sites  or  the  sites  wi] 
be  mitigated  prior  to  disturbance. 

If  you  have  any  questions  on  our  construction  schedule  or  the  mitigation  of 
any  site,  please  contact  me. 

Sincerely, 


MICHAEL  W.  SHEA 
Permit  Coordinator 
Montana/Wyoming  Operations 

MWS:kak 

cc:    Sandi  Johnson,  DSU-^ 
Peter  Steere,  MRC 


ENVIRONMENTAL 
ASSESSMENT 


VIII.     ENVIRONMENTAL  ASSESSMENT  OF  PROPOSED  ACTION 

The  Department  has  reviewed  the  Area  C,  Block.  I  permit  application  of 
Western  Energy  Company  and  has  found  that  it  will  comply  with  stipulations. 
This  finding  is  equivalent  to  a  finding  that ,  under  the  Montana  Strip  and 
Underground  Mine  Reclamation  Act,  and  Montana's  Permanent  Program  with  the 
federal  government,  the  proposed  plan  as  submitted  will  minimize  all  adverse 
impacts  to  the  environment . 

A.  Hydrology 

1 .  Surface  Water 

The  proposed  mining  will  have  impacts  on  surface  waters  both  within  and 
adjacent  to  the  mining  area.     Impacts  include  changes  in  drainage  basin  and 
stream  channel  characteristics,  changes  in  basin  sediment  yields  and  geomorphic 
stability,  a  decrease  in  total  volume  of  runoff  from  the  mined  areas,  a  reduc- 
tion of  peak  flow  magnitudes,  and  slight  changes  in  surface  water  use  and 
quality.     For  a  full  description  of  the  possible  Impacts,   see  Montana  Department 
of  State  Lands  Final  EIS  (August,  1982). 

2 .  Groundwater 

Effects  of  mining  on  groundwater  resources  Include:     removal  of  the  Rosebud 
coal  aquifer,  disruption  of  water-bearing  zones  in  the  Rosebud  overburden,  and 
the  replacement  of  Rosebud  coal  and  overburden  strata  by  mixed  isotropic  spoils 
materials.     Evidence  suggests  that  the  spoils  will  have  flow  characteristics 
similar  to  the  original  aquifers.     Groundwater  flow  would  be  intercepted  by  the 
pit  during  mining,  leading  to  a  significant  temporary  reduction  of  water  levels 
in  the  Rosebud  coal  and  overburden  within  and  adjacent  to  the  mining  area.  The 
majority  of  groundwater  discharge  would  occur  immediately  after  the  pit  is 
opened  as  groundwater  is  removed  from  storage,  and  would  diminish  with  time. 
The  water  levels  in  the  spoils  would  eventually  reach  pre-mining  levels. 

The  major  impact  of  mining  on  groundwater  supplies  will  be  the  temporary 

interruption  of  domestic  and  stock  supplies  within  or  near  the  permit  area. 
There  will  be  no  impacts  to  commercial  or  industrial  supplies.     Three  springs 
will  be  removed  by  mining  in  Section  2. 

Groundwater  quality  in  spoils  materials  is  expected  to  be  somewhat  poorer 
than  in  undisturbed  aquifers.     The  concentration  of  total  dissolved  solids  in 
the  spoils  aquifer  would  be  approximately  twice  that  of  the  present  Rosebud  coal 
and  overburden  aquifers.     This  poorer  quality  will  result  in  the  flushing  of 
salts  from  disturbed  materials.     The  increase  in  total  dissolved  solids  from 
spoils  leaching  will  be  temporary  and  the  groundwater  system  will  eventually 
establish  an  equilibrium  similar  to  the  pre-mining  system. 

For  a  full  description  of   impacts  on  the  groundwater  system  in  and  around 
Area  C,   see  MDSL  EIS  (May  1982). 

3.  Technical  Assessment  of  the  Cumulative  Hydrologic  Impacts 
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The  cumulative  hydrologic  impacts  of  mining  in  the  proposed  Area  C,  Block  1 
permit  area  have  been  specifically  addressed  in  the  Final  Environmental  Impact 
Statement  for  Area  C,   Block  1  (Department  of  State  Lands,  August,  1982).  The 
cumulative  hydrologic  impacts  have  also  been  addressed  in  a  general  way  in  a 
report  prepared  for  the  applicant  by  Hydrometrics  (1982). 

The  first  half  of  this  assessment  is  a  summary  of  those  impacts  as  iden- 
tified in  these  two  documents.     Short-term  (5  year  permit  period)  and  long-term 
(life  of  mine  and  100  years  beyond)  impacts  to  the  surface  and  groundwater 
systems  are  discussed. 

The  second  half  of  this  assessment  is  an  evaluation  of  compliance  by  the 
State  regarding  82-4-222(1)  and  227(3)(a)  of  the  Montana  Strip  and  Underground 
Mine  Reclamation  Act.     Section  82-4-222(e)  of  the  law  requires  "a  determination 
of  the  probable  hydrologic  consequences  of  coal  mining  and  reclamation  opera- 
tions, both  on  and  off  the  mine  site,  with  respect  to  the  hydrologic  regime 
quantity  and  quality  of  water  in  surface  and  groundwater  systems,  so  that  cumu- 
lative impacts  of  all  anticipated  mining  in  the  area  upon  the  hydrology  of  the 
area  and  particularly  upon  water  availability  can  be  made.     The  permit  may  not 
be  approved  until  such  information  is  available  and  is  incorporated  into  the 
application. " 


Surface  Water  Impacts 

For  the  Area  C,   Block  1  EIS  (MDSL,   1982),   impacts  to  the  surface  water 
regime  were  predicted  using  existing  data  and  data  generated  by  computer 
modeling  techniques.     Pre-  and  post-mine  drainage  basin  characteristics,  stream 
channel  characteristics,  basin  sediment  yields,  surface  water  flow  regimes 
water  use,  and  water  quality  were  described.  * 

a.     Short-term  impacts  (5-year  permit  period) 

1.  Reclaimed  Drainage  Basin  Characteristics  -  reclamation  in  Area  C 
will  not  have  progressed  very  far  during  the  first  5  years,  therefore  few  cumula- 
tive impacts  are  anticipated.     Some  incipient  gullying  may  take  place  in  newly 
reclaimed  areas.     If  gullies  deeper  than  9"  develop,   the  company  is  required  to 
regrade  the  area. 

2.  Stream  Channel  Characteristics  -  the  most  significant  impact  to 
stream  channels  in  the  five-year  period  will  be  possible  channel  incision  below 
sediment  ponds  when  water  is  released  following  large  storm  events. 

3.  Basin  Sediment  Yields  -  in  recently  reclaimed  areas  where  vegetation 
has  not  yet  been  established,   it  is  likely  that  high  intensity  storms  could 
induce  higher  erosion  and  consequently  higher  sediment  yields.  However 
downstream  sediment  yields  will  nto  be  affected  because  all  runoff  from 'mined 
areas  will  be  channeled  through  sediment  ponds.     Some  geomorphlc  changes  such  as 
piping  and  differential  erosion  could  occur  in  mined  areas,   in  which  case  the 
company  would  be  required  to  perform  raitigative  measures. 

4.  Surface  Water  Flow  Regime  -  the  major  effects  of  mining  on  flow  rate 
are  attenuation  of  peak  flows  by  impoundment  and  slow  release.     All  sediment 
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ponds  are  required  to  be  emptied  of  the  flood  storage  pools  with  15  days  of  a 
runoff  event.     In  some  cases,  the  addition  of  pit  pumpage  combined  vdth  greater 
than  normal  amounts  of  precipitation  and  runoff  may  necessitate  more  rapid 
release  of  water  from  the  sediment  ponds.     This  discharge  may  result  in  an 
increased  duration  of  flow.     Evaporation,  seepage,  and  use  of  water  from  the 
ponds  for  dust  suppression  and  reclamation  watering  will  cause  an  overall 
decrease  in  availability  of  surface  water  in  the  drainage  systems  during  the 
active  mining  period. 

A  series  of  calculations  were  performed  to  determine  the  net  impact  of 
all  mine  area  sediment  ponds  on  the  hydrologic  regimes  of  the  drainages  (MDSL, 
1982).    Assuming  that  50%  of  the  ponds  are  in  place  at  any  one  time,  and 
assuming  an  average  impoundment  size  of  10  acre  feet,   it  appears  that  the  net 
impact  is  a  water  reduction  of  4%  or  less  to  East  Fork  Armells,  Stocker,  Pony 
and  Cow  Creeks . 

Seepage  from  sediment  ponds  to  the  valley  fill  aquifer  system  has  not 
been  estimated  due  to  lack  of  available  data.     However,  in  a  worst  case 
situation,  if  all  of  the  runoff  from  sediment  ponds  seeped  into  East  Fork 
Armells  Creek,  it  would  represent  only  a  1%  increase  in  the  volume  of  water  in 
storage  in  the  aquifer  (MDSL,  1982).     Therefore  seepage  from  sediment  ponds  to 
the  valley  fill  groundwater  system  is  not  expected  to  impact  the  quantity  or 
quality  of  the  valley  fill  aquifers. 

A  possibly  greater  change  in  flow  in  East  Fork  Armells  Creek  may  result 
indirectly  from  mining.     Operation  of  additional  power  generating  units  in 
Colstrip  will  require  that  more  water  be  imported  for  cooling  purposes.  The 
addition  of  water  to  the  existing  surge  pond  will  likely  result  in  higher  losses 
to  the  alluvial  system.     It  is  probable  that  these  changes  would  overshadow 
direct  mine  induced  changes  to  surface  water  flow. 

5.  Water  Use  -  mining  in  Area  C,  Block  1  is  expected  to  have  little 
effect  on  water  use  in  the  Colstrip  area.     Stock  watering  will  not  be  directly 
influenced  and  the  short  term  retention  of  high  flows  should  have  little  effect 
on  the  suitability  or  availability  of  irrigation  water.     Springs  and  wells 
destroyed  by  mining  would  be  replaced  by  wells  in  the  sub-McKay.     The  3  ponds 
that  would  be  removed  during  mining  would  be  restored  and  water  quality  is 
expected  to  be  the  same. 

6.  Water  Quality  -  mining  in  Area  C,   Block  1  will  have  little  direct 
impact  on  surface  water  quality.     Impoundments  associated  with  mining  largely 
remove  increased  sediment  loads  and  reduce  the  total  suspended  solids  in  the 
discharged  water  to  a  concentration  that  normally  is  less  than  the  natural 
runoff  water  in  the  drainages.     Adverse  surface  water  quality  changes  could 
occur  if  degraded  groundwater  discharges  to  surface  water,  if  surface  water 
leaches  salts  exposed  at  the  surface,  or  if  other  factors  (such  as  the  power 
plant  expansion)  contaminate  surface  water  via  groundwater  flow.     No  effects  on 
surface  water  from  groundwater  are  anticipated  in  the  first  five  years  of 
mining . 

b.     Impacts  Through  Life  of  Mine  and  100-Years  Beyond 
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1.  Reclaimed  Drainage  Basin  Characteristics  -  the  reclaimed  drainage 
basins  at  the  Rosebud  Mine  are  designed  to  approximate  those  of  the  preraining 
environment.    After  reclamation,  it  is  likely  that  the  channel  network  would 
expand,  creating  a  higher  density  of  short  stream  segments  formed  by  headward 
erosion.     Such  a  development  would  reflect  an  adjustment  of  the  channel  network 
to  the  reclaimed  hydrologic  system,  similar  to  that  observed  in  the  currently 
reclaimed  areas.     If  proper  mitigations  are  performed,  this  impact  would  be 
minimal . 

2.  Stream  Channel  Characteristics  -  The  development  of  channel  profiles 
that  are  concave  and  without  knickpoints  will  decrease  the  potential  for 
widespread  initial  instability  in  the  channel.    However,  both  natural  and  man- 
induced  processes  are  likely  to  result  in  changes  to  channel  geometry,  because 
the  reclaimed  ephemeral  channels  in  this  area  will  be  as  inherently  unstable  as 
the  pre-mine  ephemeral  channels.    The  development  of  gullies  can  be  expected.  If 
left  unmitigated,  gully  development  could  be  a  serious  impact,  but  probably  no 
more  so  than  already  exists  with  pre-mine  channels. 

Perhaps  the  most  significant  man-induced  influence  on  the  post-mining 
channels  throughout  the  study  area  will  be  the  construction  of  sediment  ponds. 
Upstream  of  the  ponds,  changes  in  channel  geometry  may  be  induced  by  a  new  base 
level  imposed  on  the  system.     This  can  result  in  a  pattern  of  cut  and  fill 
similar  to  that  observed  in  the  undisturbed  channels. 

The  most  significant  impact  of  the  sediment  ponds  is  likely  to  occur 
after  reclamation,  when  the  ponds  are  removed  and  the  undersized,  aggraded  chan- 
nels are  again  subjected  to  uncontrolled  discharges  from  the  basins.     The  pro- 
bable effect  may  be  an  episode  of  high  erosion  and  downstream  sedimentation 
accompanying  entrenchment  of  the  main  channel. 

3.  Basin  Sediment  Yields  -  on  a  large  scale,   the  reclaimed  landscape 
proposed  by  the  applicant  appears  to  be  stable,  although  increased  rates  of  ero- 
sion may  be  associated  with  problems  of  subsidence  or  differential  erosion  at  a 
highwall  interface.    A  comparison  of  pre-  and  post-mine  erosion  rates  (using  USLF 
and  grid  model)  indicates  that  in  general  post-mine  rates  would  be  close  to  or 
slightly  less  than  pre-mine  rates  (MDSL,  1982).     Erosion  rates  during  mining 
however,  are  expected  to  be  greater  than  those  in  the  pre-mining  environment. 
Basin  sediment  yields,  would  be  considerably  less  than  the  erosion  rate  due  to 
deposition  of  eroded  material  while  in  transit. 

A.     Surface  Water  Flow  Regime  -  the  impacts  to  surface  flows  during 
mining  were  discussed  in  the  previous  section.     Post-mine  flow  volumes  and  peak 
flows  would  be  slightly  reduced  assuming  that  reclamation  is  successful,  due  to 
a  slight  increase  in  vegetation  densities  and  infiltration  rates. 

5.     Water  Use  -  surface  water  use  in  the  Colstrip  area  should  not  be 
significantly  modified  by  mining.     Slightly  less  water  would  be  available  for 
stock  ponds  during  raining  as  a  result  of  sediment  impoundments  and  the  resulting 
loss  from  seepage  and  evaporation;  however,   the  water  quality  in  the  ponds 
should  be  the  same  as  present  water  quality  and  would  be  suitable  for  present- 
day  use . 
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Flood  irrigation  downstream  from  the  townsite  of  Colstrip  would  likewise 
be  little  affected  by  raining  activities  in  the  study  area.     Stream  flow  is  used 
for  irrigation  only  during  periods  of  high  flow  when  adequate  quantities  are 
available  and  the  quality  is  good.     This  would  continue  to  be  the  situation 
after  mining  and  the  water  quality  should  be  about  the  same.     Water  quality 
during  low  flow  periods  is  suitable  for  livestock  watering,  and  would  remain  so 
after  mining.     During  mining,  sediment  ponds  would  cause  peak  flow  attenuation 
that  may  have  short  term  affects  on  flood  irrigation.     Long-term  effects 
(post-bond  release)  should  be  negligible,  although  a  decrease  in  flow  volume  and 
peak  flows  is  expected. 

Groundwater  discharges  to  surface  water  should  not  change  significantly 
from  the  present.    Ponds  removed  during  mining  will  be  restored  and  water 
quality  is  expected  to  be  similar  to  present  quality.     Springs  affected  or 
removed  by  mining  will  be  replaced  with  wells  in  the  sub-McKay  aquifer.     Any  new 
springs  issuing  from  the  mined  area  would  likely  have  TDS  concentrations  similar 
to  the  other  springs  in  the  area. 

Much  of  the  activity  in  the  vicinity  of  Colstrip  has  a  greater  potential 
for  impacting  surface  water.     Some  of  the  activities  include  indirect  contribu- 
tion from  the  surge  pond  and  fly  ash  pond,  irrigation  return  water  (both 
directly  as  runoff  and  indirectly  as  groundwater)  and  the  seepage  treatment 
plant  discharge.     It  is  apparent  from  the  information  on  groundwater  versus  sur- 
face water  levels  that  the  surge  pond,   fly  ash  pond,  and  irrigation  practices 
have  an  affect  on  surface  water  flows.     With  respect  to  the  sewage  treatment 
plant  the  average  discharge  is  130  gpm  but  there  is  no  evidence  that  constituent 
levels  present  any  difficulties  for  downstream  users  (irrigation  and  stock 
watering) . 

6.     Water  Quality  -  As  stated  previously,  the  potential  for  surface 
water  impacts  due  to  mining  are  minimal.     There  are  two  possible  ways  in  which  a 
surface  water  quality  change  might  take  place:     by  changes  induced  directly  from 
surface  runoff /overland  flow;  and  by  changes  induced  due  to  modifications  in 
groundwater  quality  which  then  discharges  to  the  valley  fill/surface  water 
system. 

During  the  long-term,  little  if  any  direct  impact  on  surface  water 
quality  is  anticipated  due  to  runoff.     Before  mine  bond  release,  any  flow  which 
occurs  would  be  routed  through  sediment  retention  ponds  where  sediment  would  be 
trapped.     Water  released  should  be  cleaner  than  under  natural  conditions.  After 
the  bonds  are  released  the  sediment  ponds  would  be  removed .     Due  to  the  change 
in  grade  induced  by  the  presence  of  the  sediment  ponds  through  the  life  of  mine 
all  surface  water  drainages  would  reestablish  grade  when  the  ponds  are  removed. 
This  process  would  result  in  a  small  amount  of  channel  incision  (erosion)  and 
deposition,  but  it  is  not  anticipated  that  the  phenomenon  would  produce  noti- 
ceable increases  in  suspended  sediment.     Because  of  post-mining  vegetative 
reclamation  requirements  it  is  likely  that  for  some  period  of  time  after  vegeta- 
tion is  reestablished,  mined  areas  would  be  more  densely  vegetated  than  non- 
mined  areas.     The  effect  of   the  extra  vegetative  cover  would  be  to  decrease  sheet 
and  rill  erosion  and  decrease  the  peak  flood  flows  by  detaining  some  runoff  and 
aiding  infiltration.     Storm  runoff,   for  this  reason  may,   in  fact  have  less 
suspended  sediment  than  during  pre-mining  flood  flow  conditions. 
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Greater  potential  exists  for  long-term  affects  on  surface  water  quality 
via  groundwater.     To  reiterate,  normally  no  flow  exists  in  East  Fork  Armells 
Creek  above  Colstrip  or  any  of  the  tributaries  to  Rosebud  Creek  except  during 
runoff  periods.     All  groundwater  which  discharges  from  bedrock  to  East  Fork 
Armells  and  tributaries  to  Rosebud  Creek  becomes  part  of  the  valley  fill  system 
but  does  not  flow  as  surface  water.     Hence,  although  there  is  a  potential  for 
spoils  water  from  various  mined  areas  to  affect  valley  fill  water  quality,  only 
below  Colstrip  do  the  valley  fill  water  levels  get  high  enough  for  surface  water 
flows  to  take  place.     Therefore,  along  East  Fork  Armells  Creek  only  below 
Colstrip  is  there  a  potential  for  spoils  water  to  affect  surface  water. 

Surface  water  quality  may  be  affected  by  structures  associated  with 
mining,  including  the  surge  pond,  flyash  evaporation  pond,  effluent  holding 
ponds  near  the  power  plants,  and  wastewater  discharge  from  the  community  of 
Colstrip . 

Seepage  from  these  structures  can  directly  impact  groundwater  quality 
and  potentially  could  affect  surface  water  flow.     Seepage  from  the  surge  pond 
would  likely  have  little  effect  as  the  water  is  of  better  quality  (from  the 
Yellowstone)  than  is  found  in  the  local  drainages. 

Effluent  discharge  from  the  Colstrip  sewage  treatment  facility  must  meet 

effluent  limitations  of  the  MPDES  wastewater  discharge  permit.     This  discharge, 

then,  would  not  affect  surface  water  quality  but  may  add  to  the  baseflow  of  the 
receiving  stream. 

Seepage  from  the  proposed  fly  ash  pond  could  degrade  surface  water 
quality,  particularly  in  the  Cow  Creek  drainage.     The  potential  problem  derives 
from  the  very  severe  salinity  hazard  posed  by  the  fly  ash  pond  water  (TDS  of 
32,000  mg/1,  EC  of  28,360  micromhos).     This  water  moving  into  the  valley  fill  or 
alluvial  system  would  be  toxic  to  vegetation  and  could  create  substantial  areas 
of  salt  deposition  in  the  Cow  Creek  drainage.    Mitigative  measures  have  been 
proposed  by  the  applicant,  however  more  specific  design  specifications  are 
necessary  before  a  judgement  can  be  made  about  how  successful  each  measure  might 
be  in  reducing  the  potential  problem.     A  mass  balance  was  calculated  (MDSL, 
1982)  to  estimate  how  mining  could  affect  surface  water  quality  versus  the 
potential  effects  of  activities  not  directly  related  to  mining.     The  calcula- 
tions show  the  resulting  surface  water  quality  flow  would  be  4378  mg/1  with 
mining  affecting  groundwater  inflow  to  East  Fork  Armells  Creek  and  4222  mg/1 
with  no  raining. 

It  must  be  emphasized  that  the  preceding  calculations  are  useful  in 
establishing  trends.     The  trend  indicates  that  all  of  the  human  activity 
(non-mining)  in  the  Colstrip  area  will  render  changes  in  baseflow  surface  water 
quality  due  to  mining  difficult  to  detect. 

Groundwater 

a.     Impacts  Through  Five-Year  Permit  Period 
1)     Groundwater  Flow 
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(a)    Aquifer  Properties 


The  porosity  of  the  backfilled  spoils  materials  is  expected  to  be  about 
twice  that  of  the  original  materials  due  to  rubblizing  of   the  overburden.  The 
increased  porosity  will  result  in  increased  groundwater  storage  (MDSL,  1982). 
Horizontal  hydraulic  conductivities  will  approximate  pre-mining  conductivities. 
Vertical  conductivities  will  increase  and  will  approximately  equal  the  horizon- 
tal values  (Van  Voast,  et .  al .   ,  1978,  DSL,  1982).     The  increased  vertical  con- 
ductivities will  increase  the  potential  for  post-mining  groundwater  recharge. 

(b)  Groundwater  movement  in  water-bearing  strata 

Inflow  to  the  original  box-cut  has  been  estimated  to  be  110-120  gpm  for  each 
14,000  foot  pit  (MDSL,  1982).     After  groundwater  is  removed  from  storage,  flows 
are  expected  to  stablize  at  35-40  gpm  for  each  14,000  foot  pit.     Table  II-2 
shows  the  estimated  drawdown  from  pit  centers  for  each  mine  area  for  the  5-year 
Area  C  mine  plan.     Small  drawdowns  are  estimated  at  the  2,000  foot  radius  except 
where  It  intersects  previously  mined  areas. 

The  Rosebud  Coal  is  the  only  significant  water-yielding  unit  that  will  be 
affected  by  mining.     The  impact  on  the  Rosebud  overburden  and  Rosebud/McKay 
interburden  will  be  insignificant. 

(c)  Recharge/Discharge  Relationships 

Based  on  the  potentiometric  surface  maps  of  the  Rosebud  and  McKay  coals,  it 
appears  that  Area  C  may  be  a  recharge  zone  (MDSL,  1982).     The  potential  for 
impacts  on  recharge  can  be  gauged  indirectly  by  examining  the  influence  of 
mining  on  the  potentiometric  surface  of  the  recharge  zone.    Table  III-2  shows  a 
maximum  drawdown  of  82  feet  with  a  radius  of  significant  (1  foot)  drawdown  of 
6,000  feet.    This  suggests  that  recharge  loss  will  be  reflected  in  the  ground- 
water flow  system. 

A  change  in  discharge  may  be  a  reasonable  measure  of  changes  in  recharge. 
Table  III-3  shows  the  influence  of  mining  on  recharge.     No  significant  changes 
are  seen  within  the  mine  plan  period. 

(d)  Groundwater/ Surface  Water  Relationships 

The  estimated  maximum  changes  in  flow  for  East  Fork  Armells  Creek  is  an 
increase  in   ,6  acre/feet  and  for  Stocker  Creek,  a  decrease  of  1  acre/foot  per 
year  (MDSL,   1982).     The  changes  in  discharge  to  area  drainages  is  generally 
small  except  for  Miller  and  Coal  Bank  Coulees . 

(e)  Water  and  effluent  holding  ponds 

Water  impounded  in  sedimentation  ponds,   the  surge  and  flyash  pond  and 
planned  effluent  holding  ponds  will  cause  an  increase  In  groundwater  beneath 
these  ponds.     Some  of  this  groundwater  may  eventually  flow  to  and  join  the  East 
Fork  Armells  Creek  groundwater  system  (Hydrometrics ,  1982). 
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Water  is  seldom  present  in  the  sedimentation  ponds,  and  the  overall  effect 
on  groundwater  is  estimated  to  be  small  and  insuffient  to  cause  a  groundwater- 
supported  base  flow  in  ephemeral  tributaries  or  in  East  Fork  Armells  Creek. 

Groundwater  seepage  from  the  surge  pond  has  saturated  strata  beneath  and 
peripheral  to  the  pond.     This  has  resulted  in  a  higher  groundwater  table 
peripheral  to  the  pond  and  has  increased  the  groundwater  hydraulic  gradient. 
This  groundwater  is  lost  by  evapotranspiration  and  by  subsurface  flow  to  East 
Fork  Armells  Creek.     Prior  to  construction  this  seepage  was  estimated  to  be  180 
acre  feet  per  year  (af/yr)  (Hydrometrics ,  1981).     Post-construction  monitoring 
indicates  seepage  is  probably  less  than  originally  estimated. 

The  flyash  evaporation  pond  northwest  of  Colstrip  has  a  seepage  interception 
system  to  recycle  seepage  water  back  into  the  pond.     A  net  seepage  of  20  af/yr 
was  originally  estimated  (Bechtel  Corp.,   1975),  although  more  recent  calcula- 
tions suggest  that  seepage  from  the  flyash  evaporation  pond  through  the  McKay 
overburden  and  coal  seam  is  less  than  originally  estimated   (Hydrometrics,  1981). 
The  net  seepage  from  this  pond  has  not  been  determined  since  the  pond  was  put 
into  use. 

Use  of  the  flyash  pond  has  locally  increased  groundwater  gradients  and  has 
resulted  in  a  net  increase  in  groundwater  flow  toward  East  Fork  Armells  Creek. 
Some  seepage  is  lost  by  evapotranspiration,  some  enters  the  East  Fork  alluvial 
system,  and  some  may  enter  deeper  groundwater  flow  systems.  A  net  seepage  of  20 
af/yr  will  probably  not  cause  a  significant  impact  on  the  alluvial  groundwater 
system  of  East  Fork  Armells  Creek  (Hydrometrics,  1982). 

Seepage  from  the  effluent  storage  ponds  near  the  power  plant  complex  has 
been  estimated  to  be  8  to  24  af/yr  into  the  McKay  overburden  and  coal  (Botz, 
1978).     Part  of  the  seepage  is  lost  to  evapotranspiration  and  part  of  it  may 
eventually  reach  the  groundwater  system  associated  with  the  East  Fork  Armells 
Creek  drainage.     Due  to  the  low  seepage  rate,  the  impacts  on  groundwater  flow 
will  probably  be  small. 

There  are  no  estimates  of  seepage  resulting  from  urban  runoff  or  irrigation 
associated  with  the  community  of  Colstrip,  although  they  can  be  important 
contributors  to  local  groundwater  recharge  in  the  Colstrip  area  (Chen  and 
Associates,  1981).     The  community  effects  are  primarily  associated  with  the 
summer  months  and  the  contribution  to  groundwater  flow  is  small. 


2)     Groundwater  Quality 
(a)     Valley  fill 

Mining  in  the  Rosebud  Mine  area  would,  over  time,  modify  water  quality  in 
valley  fill  material  adjacent  to  spoils  materials.     Present  TDS  concentrations 
in  East  Fork  Armells  Creek  fill  are  1600  to  2300  mg/1.     Over  time,   these  values 
would  be  expected  to  increase  to  2500-3500  mg/1  (MDSL,  1982). 

Stocker  Creek  fill  water  quality  should  show  little  impact  because  TDS 
values  in  the  portion  adjacent  the  proposed  mine  area  are  already  high  and 
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equivalent  to  predicted  spoils  water  quality.  Downstream  from  the  mine  area, 
dilution  by  bedrock  recharge  lowers  IDS  levels  to  1600-1800  mg/1.  Since  this 
dilution  effect  should  continue,  the  overall  valley  fill  water  quality  should 
not  change  as  a  result  of  mining  in  Area  C. 

Overall  water  quality  in  valley  fill  of  the  total  mining  area  ranges  from 
1340  to  6000  mg/1,  with  a  mean  of  2950  mg/1  (MDSL,  1982).     This  water  is  pre- 
sently used  for  livestock  watering,  subirrigated  hay  fields  and  dust 
suppression.     Water  in  excess  of  4300  mg/1  is  currently  used  for  livestock  and 
hayfields  on  Cow  and  Pony  Creeks,  therefore,  water  in  the  range  of  2500-3500 
mg/1  TDS  should  have  little  impact  on  similar  uses  in  the  future  (MDSL,   1982) . 

(b)  Rosebud  Overburden 

The  average  calculated  TDS  values  for  spoils  water  in  Sections  1,  2  and  3, 
Area  C     Block  1  are  2400,  2500  and  5200  mg/1  respectively.     The  high  values 
occur  where  the  ratio  of  silt  and  clay  to  sand  in  the  Rosebud  overburden 
material  was  the  highest.     The  values  compare  favorably  to  measured  TDS  values 
frol  s^oil  wells  in' Areas  A.  B,  and  E  which  range  from  1700-5000  mg/1 .  Present 
estimates  are  that  TDS  in  spoils  water  will  be  approximately  lV2  times  the  pre- 
sent levels  in  the  Rosebud  Coal/overburden  system  (MDSL,  1982). 

(c)  Rosebud  Coal 

The  Rosebud  Coal  would  all  essentially  be  removed  from  Area  C  except  for  a 
small  amount  under  the  sandstone  ridges.    Water  in  the  coal  would  eventually  be 
replaced  by  spoils  water  (MDSL,  1982). 

(d)  Rosebud/McKay  Interburden 

Some  groundwater  mixing  would  occur  in  localized  areas  due  to  potentiometric 
head  differences.  Areas  of  increased  TDS  would  disperse  through  the  interburden 
with  time. 

(e)  Deeper  aquifers 

Deeper  aquifers  should  not  be  affected  by  mining. 

(f)  Water  and  Effluent  Holding  Ponds  and  Colstrip  Community 

The  surge  pond,  which  contains  good  quality  Yellowstone  River  water  is 
estimated  to  be  leaking  a  maximum  of  180  af/yr.     The  effect  of  leakage  ^^o^^^^ 
sur.e  pond  would  be  to  improve  groundwater  quality  in  the  small,  ephemeral  basin 
containing  the  pond  and  the  East  Fork  Armells  Creek  alluvial  system 
(Hydrometrics ,  1982). 


Water  from  the  surge  pond  at  least  partially  dilutes  seepage  from  the  flyash 
evaporation  pond  and  power  plant  effluent  holding  ponds.     Water  from  the  flyash 
and  effluent  holding  ponds  is  of  very  poor  quality  and  may  cause  some  degrada- 
tion of  the  alluvial  or  bedrock  groundwater  system  in  which  it  is  present 
(Hydrometrics,  1982). 
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(3)    Water  Use 


(a)  Water  Quantity 

Table  III-4  lists  the  springs  and  wells  that  lie  within  the  hydraulic  area 
of  influence  of  mining  in  the  Colstrip  area  (MDSL,  1982).     Prior  to  1987,  3 
springs  and  6  private  wells  will  be  mined  out.     An  additional  4  springs  and  12 
private  wells  will  be  affected  by  drawdown  due  to  mining.     The  effect  of 
drawdown  may  be  to  diminish  flow  or  dry  up  springs  and  lower  the  water  levels  in 
wells.    The  greater  depth  to  water  will  increase  pumping  costs  slightly. 
Western  Energy  has  committed  to  replacing  any  wells  or  springs  that  are 
destroyed  by  mining. 

(b)  Water  Quality 

(1)  Valley  Fill 

No  changes  in  valley  fill  water  quality  or  use  would  be  experienced  during 

the  first  5  years  of  mining  in  Area  C,  Block  1.  Continued  mining  activity  will 

result  in  lower  water  quality  in  the  valley  fill  material  of  East  Fork  Armells 

and  Stocker  Creeks  adjacent  to  mined  areas.     The  water  would  be  slightly  less 

suitable  for  stock  watering  than  at  present,  but  the  water  would  still  be  within 
limits  of  water  quality  standards  (MDSL,  1982). 

(2)  Rosebud  Overbuden  and  Rosebud  Coal 

These  aquifers  will  be  replaced  by  spoils  in  the  mined  area.     Predicted  TDS 
concentrations  are  about  one  and  one-half  the  concentration  of  water  in  the 
existing  Rosebud  overburden.    The  water  will  still  be  suitable  for  livestock 
watering  (MDSL,  1982). 

(3)  Other  Aquifers 

Deeper  aquifers  will  not  be  impacted  sufficiently  to  affect  their  present  or 
future  use  (MDSL,  1982). 

b.     Hydrologic  Impacts  Through  Life  of  Mine  and  100-Years  Beyond 
(1)     Groundwater  fLow 

(a)  Impacts  to  Mine  Area  Potentiometric  Levels 

Groundwater  drawdown  maps  for  the  Rosebud  Coal  aquifer  have  been  prepared 
for  years  1988,  2017  and  2118  showing  the  maximum  extent  of  the  one  foot  cone  of 
depression.     Some  areas  of  increased  recharge  are  predicted  to  have  groundwater 
levels  that  are  higher  than  original  levels  in  the  coal  (MDSL,  1982). 

(b)  Recharge/Discharge  Relationships 

Because  of  the  increased  vertical  hydraulic  conductivity,  groundwater 
recharge  may  be  enhanced  by  mining. 
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The  cumulative  discharge  to  surface  drainages  (Table  III-3)  will  decrease 
during  the  life  of  the  mine.    This  reduction  is  not  significant  throughout  the 
mine  area,  but  individual  drainages  may  show  observable  effects.     The  combined 
flow  of  East  Fork  Armells  Creek  and  Stocker  Creek  will  be  reduced  by  about  14.8% 
in  2018.     The  amount  of  reduction  will  be  about  4%  in  2118,  and  the  flow  is 
expected  to  eventually  return  to  original  levels.     The  overall  effect  on 
discharge  to  surface  drainages  will  be  an  0.8%  increase  over  pre-minlng  levels 
(MDSL,  1982).     Mining  will  not  have  a  major  impact  on  the  quantity  of  flow  in 
the  valley  system,  but  municipal  and  industrial  development  will  continue  to 
Impact  the  quantity  of  flow  in  the  system. 

Increased  municipal  water  use  from  the  increased  population  of  Colstrip  has 
resulted  in  an  increase  in  discharge  from  the  sewage  lagoon  to  East  Fork  Armells 
Creek  (MDSL,  1982,  Christian,  Spring,  Sielbach  and  Associates,  1981).  This 
along  with  increased  urban  runoff,  seepage  from  the  surge  pond,  and  increased 
precipitation  in  recent  years,  has  resulted  in  Increased  flow  in  the  valley  fill 
system.     The  resulting  rise  in  groundwater  levels  and  higher  stream  flows  in 
East  Fork  Armells  Creek  downstream  from  Colstrip  have  contributed  to  water- 
logging problems  presently  experienced  at  the  Lee  Ranch  (MDSL,  1982). 

2)     Groundwater  Quality 

The  mean  TDS  levels  of  spoils  waters  will  probably  not  be  over  3500  mg/1. 
The  major  ions  will  be  calcium,  magnesium,  sodium  and  sulfate.  Areas 
experiencing  the  most  significant  groundwater  quality  changes  will  be  areas  with 
the  most  clay-rich  overburden  material  in  restored  aquifers. 

It  has  been  estimated  that  the  quality  of  spoils  waters  will  begin  to  show 
improvement  after  about  8000  years  and  will  return  to  their  former  level  of 
quality  after  about  40,000  years  (MDSL,  1982). 

Evaluation  of  Compliance  82-4-222(1)  and  227(3)(a) 

The  preceding  discussion  was  a  summary  of  the  cumulative  hydrologic  impacts 
of  mining  and  mining-related  activities  on  the  surface  and  groundwater  systems 
of  the  Colstrip  area.     In  making  a  final  decision  on  whether  to  allow  coal 
mining  to  proceed  in  Area  C,   Block  1,  it  must  be  determined  that  the  Incremental 
impact  of  mining  in  Area  C  would  not  have  a  significant  deleterious  impact  on 
the  quality  and  quantity  of  the  surface  and  groundwater  resources  in  the  area. 

A  comprehensive  assessment  of  the  cumulative  hydrologic  impacts  of  mining  at 
the  Rosebud  Mine  is  included  in  the  Final  Environmental  Impact  Statement  for 
Area  C,   Block  1,  which  was  prepared  by  the  Montana  Department  of  State  Lands  and 
the  Office  of  Surface  Mining,  United  States  Department  of  Interior.  Additional 
hydrologic  information  Is  contained  in  the  applicant's  permit  application  and  in 
a  report  entitled  "Cumulative  Hydrologic  Impacts,  Rosebud  Mine"  prepared  for  the 
applicant  by  Hydrometrics  (1982).     With  regard  to  the  requirements  of  Section 
82-4-222(1)  of  the  Montana  Strip  and  Underground  Mine  Reclamation  Act,  the 
Department  makes  the  following  findings. 


Surface  Uatev  Impacts 
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Mining  in  Area  C,  Block  1,  and  concurrent  mining  in  other  areas  of  the 
Rosebud  Mine  will  induce  changes  in  the  quantity  and  possibly  quality  of  the 
surface  water  resource.     Many  of  these  changes  are  not  unique  to  the  Rosebud 
Mine,  but  are  changes  incurred  at  any  major  strip  mine  in  the  semi-arid  west. 

1)  Short  term  impacts 

Based  on  existing  data  and  data  generated  in  the  EIS  process,  it  appears 
that  there  should  be  little  impact  to  the  surface  vrater  resources  of  the  area  in 
the  five  year  mining  period.    Gullying,  piping,  and  differential  erosion  in 
newly  reclaimed  areas  are  common  reclamation  problems  that  require  prompt  ralti- 
gative  action  by  the  mining  company.     Research  is  ongoing  to  study  these 
problems  and  to  develop  preventive  reclamation  techniques.     Channel  incision 
below  sediment  ponds  following  release  of  water  after  large  storm  events,  and 
high  erosion  and  sediment  yields  from  newly  reclaimed  areas  are  facts  of  life  at 
a  strip  mine.     However,  downstream  sediment  yields  will  not  be  affected  because 
all  runoff  from  mined  areas  will  be  channeled  through  sediment  ponds. 

Attenuation  of  peak  flows  by  impoundments  and  slow  release  of  water  to 
receiving  drainages  are  not  expected  to  adversely  affect  the  surface  water  flow 
regime.     Evaporation,  seepage,  and  use  of  water  for  dust  suppression  and  recla- 
mation may  result  in  decreased  availability  of  surface  water  in  the  drainage 
systems  during  the  active  mining  period.     Downstream  irrigation  use  (which  takes 
place  during  high  flows)  should  not  be  affected.     Seepage  from  sediment  ponds 
constitutes  a  negligible  contribution  to  the  storage  volume  of  the  valley  fill 
aquifers . 

Water  use  in  the  area  will  not  be  significantly  affected.  Stockwatering 
will  not  be  jeopardized,  and  any  ponds,  springs,  or  wells  removed  by  mining  will 
be  restored  or  replaced  by  wells  in  the  sub-McKay  aquifer. 

Surface  water  quality  is  expected  to  change  little  during  the  5  year  mining 
period.     Impoundments  remove  sediment  loads  and  discharge  "cleaner"  water  to  a 
receiving  stream  than  is  normally  found  there . 

2)  Long-term  Impacts 

It  is  difficult,  at  best,   to  project  long  term  impacts  to  a  hydrologic 
system  from  a  strip  mine  operation.     There  are  many  variables  and  many  unknowns, 
and  years  of  research  will  likely  not  provide  all  the  answers. 

If  mining  and  reclamation  at  the  Rosebud  Mine  are  carried  out  in  accordance 
with  Montana's  Strip  mine  laws  and  rules  and  the  applicant  uses  state-of-the-art 
technologies,  long  term  impacts  to  the  surface  water  resource  should  not  be 
significant . 

Reclaimed  drainage  basins  will  approximate  the  pre-mine  conditions. 
Ephemeral  channel  geometry  is  likely  to  be  altered,  but  this  is  also  an  on-going 
process  in  undisturbed  areas.     High  episodes  of  erosion  will  likely  occur  after 
storms,  just  as  they  do  in  native  areas  following  a  high  intensity  precipitation 
event.     Overall  post-mine  erosion  rates  should  be  equal  to  or  slightly  less  than 
the  pre-mine  rates,  because  some  of  the  short,  steep  slopes  will  be  eliminated. 
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Post-mine  flow  regimes  should  be  similar  to  the  pre-mine  regimes.  Flow 
volumes  and  peak  flows  may  be  slightly  reduced,  due  to  a  slight  increase  in 
vegetation  densities  and  infiltration  rates.     Such  a  small  reduction  will  not 
adversely  affect  downstream  users.     The  availability  and  suitability  of  irriga- 
tion water  will  remain  unchanged. 

The  mass  balance  calculation  estimated  surface  water  quality  flow  would  be 
4378  mg/1  with  mining  affecting  groundwater  inflow  to  East  Fork  Armells  Creek 
and  4222  mg/1  with  no  mining.     This  calculation  only  indicates  a  trend,  but  pro- 
vides evidence  that  there  will  not  be  a  significant  impact  on  surface  water 
quality  directly  from  mining.     However,  long  term  changes  in  surface  water 
quality  may  result  from  discharge  of  degraded  groundwater  to  the  surface  water 
system,  or  from  indirect  contributions  to  the  system  from  activities  at  the 
power  plant  and  the  community  of  Colstrip. 

Groundwater  discharges  to  surface  water  are  not  expected  to  change  signifi- 
cantly from  the  present.     If,  however,  degraded  groundwater  discharges  to  a 
drainage,  or  if  surface  water  leaches  salts  exposed  at  the  surface,  a  decrease  in 
surface  water  quality  could  occur.     The  applicant  will  be  required  to  carefully 
monitor  the  flow  regimes  and  water  quality  of  the  drainages  in  the  area. 

Seepage  from  the  surge  pond,  sewage  treatment  ponds,  and  flyash  ponds  are 
currently  affecting  surface  water  flows,  and  may  adversely  affect  groundwater 
and  surface  water  quality. 

Of  particular  concern  is  the  proposed  flyash  pond  in  the  Cow  Creek  drainage. 
Water  in  this  pond  will  have  an  estimated  TDS  concentration  of  32,000  mg/1. 
Seepage  of  this  water  into  the  valley  fill  or  alluvial  system  could  signifi- 
cantly degrade  the  quality  of  water  in  the  Cow  Creek  drainage.     The  State  must 
carefully  scrutinize  the  proposed  location  and  design  of  this  structure  to 
ensure  that  the  groundwater  and  surface  water  quality  of  Cow  Creek  is  protected. 

Summary  of  Impacts  to  Groundwater  System 

It  has  been  determined  that  mining  of  Area  C,  Block  1  will  not  significantly 
decrease  the  quantity  and/or  quality  of  water  in  the  groundwater  system  of  the 
Rosebud  and  Big  Sky  Mine  areas  near  Colstrip.     The  following  is  a  brief  summary 
and  comparison  of  mining  and  raining  related  impacts. 

Impacts  on  Groundwater  Flow 

The  porosity  of  the  spoils  is  estimated  to  be  about  twice  that  of   the  origi- 
nal overburden.     Vertical  hydraulic  conductivities  will  increase  to  approxima- 
tely the  value  of  the  horizontal  conductivities  and  both  will  approximate  the 
original  horizontal  conductivities. 

Flow  through  East  Fork  Armells  Creek  has  been  predicted  to  increase  by  about 
0.6  acre-feet  per  year  (af/yr)  and  flow  in  Stocker  Creek  to  decrease  about  1.0 
af /yr. 

A  larger  impact  to  the  groundwater  system  will  come  from  water  and  effluent 
holding  ponds.     Sediment  ponds  will  contribute  little  additional  water  to  the 
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system  because  for  the  most  part  they  only  serve  to  recycle  water  pumped  out  of 
the  mine  pits  back  into  the  shallow  groundwater  system.     The  surge  pond  has  been 
estimated  to  leak  180  af/yr,   the  flyash  evaporation  pond  20  af/yr,   the  power 
plant  effluent  holding  ponds  8-24  af/yr  and  the  sewage  lagoon  204-210  af/yr.  The 
effects  of  community  irrigation  and  urban  runoff  have  not  been  quantified,  but 
are  probably  less  than  the  leakage  from  the  surge  pond.    A  fairly  large  portion 
of  each  of  these  probably  enters  the  East  Fork  Armells  Creek  alluvial  system. 

Thus ,  the  incremental  change  in  quantity  of  flow  in  East  Fork  Armells  and 
Stocker  Creeks  due  to  mining  is  not  significant  compared  to  other  raining  related 
activities . 

Impacts  on  Groundwater  Quality 

The  predicted  Impacts  on  groundwater  quality  in  the  alluvium,  spoils  and 
bedrock  systems  are  more  significant,  but  water  will  still  be  suitable  for  its 
present  uses  of  stockwatering ,   subirrigation  of  hayfields  and  dust  suppression. 
TDS  concentrations  of  valley  fill  water  for  East  Fork  Armells  Creek  will  rise 
from  the  present  range  of  1600-2300  mg/1  to  2500-3500  mg/1.     Stocker  Creek  will 
experience  little  impact  because  of  downstream  dilution  by  water  from  the 
bedrock. 

The  predicted  water  quality  of  the  spoils,  2400-5700  mg/1  compares  favorably 
with  measured  TDS  values  from  Area  A,   B  and  E  spoils  water. 

Water  in  the  Rosebud/McKay  interburden  may  locally  be  degraded  by  spoils 
waters,  but  the  amount  and  extent  are  not  expected  to  be  significant.  Deeper 
aquifers  will  not  be  affected  by  mining. 

Water  leaking  from  the  surge  pond  is  good  quality  water  and  should  improve 
water  quality  downstream.     Water  from  the  flyash  evaporation  pond  and  power 
plant  effluent  holding  ponds  is  of  much  poorer  quality.     However,  because  of  the 
smaller  quantity  of  flow  from  these  ponds,   the  overall  effect  is  expected  to  be 
insignificant.    Water  from  the  sewage  lagoon  is  comparable  to  water  in  the  East 
Fork  alluvial  system. 

Wells  and  springs  that  are  destroyed  or  go  dry  because  of  mining  will  be 
replaced  with  wells  drilled  to  the  sub-McKay.     The  fact  that  30%  of  the  private 
wells  in  the  area  are  completed  in  the  sub-McKay  Indicates  the  sub-McKay  is  a 
viable  alternative  groundwater  source. 

In  summary,  although  it  has  been  shown  that  raining  of  Area  C,   Block  1  will 
affect  the  quantity  and  quality  of  the  surface  and  groundwater  resources  in  the 
mine  area,   the  Department  has  determined  that  the  impacts  are  not  significant. 
The  quantity  of  surface  and  groundwater  flow  in  East  Fork  Armells  Creek  and 
Stocker  Creek  will  change  slightly,  and  groundwater  quality  will  likely 
decrease.     But  the  TDS  levels  predicted  to  develop  will  not   render  the  waters 
unfit  for  any  of  its  present  uses.     Adequate  amounts  of  groundwater  appear  to  be 
available  from  the  sub-McKay  to  replace  any  supplies  removed  by  mining. 
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B.  Wildlife 

In  general,  the  significant  areas  of  concern  for  impacts  to  vjildlife  in  Area 
C  pertain  to  disturbance  to  especially  valuable  habitats  or  features.  Most 
notably,  these  include:     the  prominent  sandstone  outcrops/cliffs  that  have 
historically  served  as  nesting  habitat  for  several  raptor  species,  including  the 
golden  eagle  and  prairie  falcon;  the  wooded  and  shrubland  habitats,  which  pro- 
vide nesting  sites,  and  forage  and  shelter;  and  perennial  and  seasonal  sources  of 
surface  water  available  to  wildlife.    Two  specific  sites  of  special  concern 
exist  in  Area  C,  Block  I:     a  golden  eagle  nest  site  and  a  sharp-tailed  grouse 
dancing  ground.    The  U.S.  Fish  and  Wildlife  Service  has  recommended  that  the 
sandstone  outcrop  on  which  the  golden  eagle  and  prairie  falcon  nests  are  located 
not  be  destroyed  (U.S.F.W.S.,  1981).    Also  DSL  has  requested  a  100-meter  buffer 
zone  be  left  between  the  outcrop  and  the  mine  activities.    Western  Energy  is 
continuing  its  sponsorship  of  mitigation  investigations  on  sharp-tailed  grouse, 
particularly  dancing  ground  reestablishment .     The  anticipated  mining  pattern  for 
the  Area  C,  Block  II  life  of  mine  would  eliminate  the  sandstone  cliff  nesting 
sites  as  well  as  two  sharp-tailed  grouse  dancing  grounds.     These  nesting  sites 
and  dancing  grounds  may  have  regional  importance  to  the  raptor  and  sharp-tailed 
grouse  populations. 

Legal  and  illegal  hunting,  wildlife  vehicle  collision  mortality,  and  other 
human-wildlife  interactions  could  be  expected  to  increase  with  new  and  expanded 
development.    Thus,  a  somewhat  greater  disturbance  from  human  presence, 
including  vehicle  collisions  with  wildlife,  could  be  expected  in  the  immediate 
Area  C  vicinity  as  mining  begins.    No  imacts  to  wildlife  are  expected  as  a 
result  of  the  location  and  operation  of  the  conveyor.    Except  for  one  mile,  the 
conveyor  corridor  is  located  in  areas  already  disturbed  by  mining. 

Nearly  all  of  the  area  to  be  disturbed  by  the  Area  C  mining  operation 
currently  serves  as  habitat  for  a  variety  of  wildlife.    The  reclamation  plan 
would  alter  the  proportions  and  composition  of  habitat  types  somewhat.    A  reduc- 
tion in  the  overall  diversity  of  available  habitats  can  generally  be  expected  to 
be  reflected  in  reduced  wildlife  diversity. 
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C.  Soils 


Some  impacts  on  the  soils  of  the  proposed  permit  area  are  unavoidable. 
These  impacts  include  loss  of  the  natural  soil  profile,  soil  structure,  organic 
matter,  pore  space,  and  pore  continuity.     Because  of  these  impacts,  this  area 
would  probably  be  more  sensitive  to  mismanagement  and  drought  than  before 
disturbance,  for  perhaps  several  decades  after  mining.    Long  term  Impacts  (more 
than  several  decades  after  mining)  are  uncertain  since  there  is  not  enough 
information  to  determine  all  the  conditions  and  practices  required  for  long  term 
success.    Complete  revegetation  failure  is  unlikely  (see  Vegetation). 

Western  Energy's  proposed  reclamation  plan  would  maximize  salvage  of 
suitable  soil  material  and  minimize  excessive  erosion.    Various  measures  to  be 
implemented  by  Western  Energy  to  accomplish  these  objectives  include  sampling  of 
certain  soil  types  prior  to  soil  salvage,  avoiding  excessively  sandy  soils  in 
salvage  operations,  reconstructing  the  steeper  slopes  to  a  complex  con- 
figuration, 'and  applying  mulch.    Because  of  these  measures,  the  potential  for 
successful  revegetation  will  be  enhanced. 

Nearly  all  of  the  area  to  be  disturbed  by  the  Area  C  mining  operation 
currently  serves  as  habitat  for  a  variety  of  wildlife.    The  reclamation  plan 
would  alter  the  proportions  and  composition  of  habitat  types  somewhat.    A  reduc- 
tion in  the  overall  diversity  of  available  habitats  can  generally  be  expected  to 
be  reflected  in  reduced  wildlife  diversity. 
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D.  Overburden 


Impacts  on  vegetative  reclamation  may  be  detectable  locally  but  are  antici- 
pated to  be  generally  insignificant  for  the  disturbed  area  as  a  whole.  In 
general,  the  overburden  quality  in  Area  C  is  adequate  for  good  reclamation. 
However,  due  to  the  possibility  of  inadequate  mixing  of  spoiled  material, 
should  spoils  with  a  high  salt  content  may  occur  on  the  spoils  surface. 

Western  Energy  has  committed  to  sampling  the  regraded  spoils  at  an  intensity 
of  one  hole  per  five  acres  to  detect  any  problem  spoil  materials.     If  problem 
spoils  are  detected  then  Western  Energy  will  delineate  the  material  by  performing 
additional  sampling  at  a  rate  of  one  hole  per  one  acre  of  a  300  foot  radius 
around  the  initial  spoil  sample  hole.     Any  problem  material  will  be  buried  eight 
feet  below  the  spoils  surface. 
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E.  Vegetation 

Impacts  to  vegetation  could  be  significant  in  the  short  term,  in  that  the 
existing  vegetation  would  be  completely  removed.     Following  reclamation  there 
may  be  long-term  impacts  associated  with  the  soils  conditions  and  climate  and  a 
potential  for  a  lack  of  species  and  structural  diversity.     Until  the  reclaimed 
vegetation  is  simlar  to  that  which  exists  prior  to  mining,  there  may  be  a 
decrease  in  the  carrying  capacity  for  wildlife;  there  may  or  may  not  be  an 
effect  on  livestock  carrying  capacity.     Bond  could  not  be  released  until  the 
reclamation  was  successful. 
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F.    Cultural  Resources 


Three  potentially  eligible  sites  would  be  directly  affected  by  mining  acti- 
vity as  presently  proposed  in  Area  C,  Block  1:     The  Cooley  site  (24RB1059),  the 
Fadhl  Kill  site  (24RB299)  and  the  Fadlh  Homestead  site  (24RB884).     Three  ineli- 
gible sites  would  be  partially  or  totally  destroyed  by  highwall  reduction  and  is 
undergoing  testing  to  determine  its  eligibility  status.     The  Albino  Deer  site 
(24RB885)  would  be  impacted  by  a  road  relocation  and  it  too  is  undergoing 
testing  to  determine  its  potential  National  Register  status. 

Two  other  sites  within  the  permit  area  (24RB1058  and  241060)  are  adjacent  to 
direct  construction  and  mining  activity  but  would  be  unlikely  to  be  destroyed. 
Of  the  two,  24RB1060,  is  clearly  ineligible  for  nomination. 

Of  the  24  sites  within  the  buffer  zone,  only  11  are  standing  structures 
which  may  be  affected  by  blasting.     Of  these  11,  two  have  been  determined  eli- 
gible for  the  National  Register  (Dee  Taylor,  24RB1065,  and  Muskrat  Homestead, 
24RB313),  and  determination  is  being  sought  for  the  third  (the  Colley  Place 
24RB1064).     One  site  (Forestite,  24RB878)  needs  testing  and  the  remainder  are 
ineligible. 

Secondary  impacts  in  the  form  of  vandalism  may  occur  to  unmined  sites .  In 
that  access  within  the  Rosebud  Mine  is  controlled,  vandalism  is  not  expected  to 
be  a  significant  factor  in  site  deterioration. 
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G.    Air  Quality 

The  proposed  mining  operation  should  not  have  significant  impacts  on  the  air 
quality  of  the  area.     Particulate  levels  will  increase  slightly  around  the 
operation  and  to  a  greater  degree  within  the  actual  mining  area.    Western  Energy 
has  comitted  to  a  fugitive  dust  in  controlling  particilate  emissions.    They  also 
operate  an  air  quality  monitoring  network  around  the  area  which  will  assess  the 
impact  of  the  operation. 


140 


H.  Geology 


Geologic  impacts  would  be  minor,  including  disruption  of  the  stratigraphy  by 
removal  of  the  Rosebud  coal  and  replacement  with  spoil  material,  general 
smoothing  and  a  slight  lowering  of  the  topography,  possible  creation  of  gullying 
and  slumping  along  the  highwall/backf ill  interface  and  to  a  lesser  extent  in 
other  areas  in  the  reclaimed  spoils,  a  slight  decrease  in  electrical  conduc- 
tivity in  the  near-surface  material,  and  potential  localized  increases  in  molyb- 
denum, nickel,  or  cadmium  in  near-surface  layers. 
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December  10.  1981 


Chris  Cull 

Western  Energy  Company 
113  North  Broadway 
Billings,  Montana  59101 

Re:    Alluvial  Valley  Floor  Decision  Document 
Dear  Chris; 

Attached  is  a  copy  of  the  Department's  alluvial  valley  floor  (AVF)  determination 
Attached  IS  ^/^opy  Armells  Creek  (FFAC)  between  the  western  extent  of 

J^^te'rn  ll'X  cJ^lll'J^^^^^^^^^  near  the  town  of  Colstrip.  Montana. 

This  document  was  prepared  by  DSL  staff  based  on: 

1.  Five  years  of  infrared  photography 

2.  Literature  review 

nn-<;it-p  investigations  by  DSL  staff 
4:    ne?d  data  submitted  by  Hydrometrics  for  Western  Energy  Company 
5     Personal  communication  with  Mr.  Leo  Farley 

s?aff  "ill  be  contacting  your  office  about  these  investigations. 
Sincerely, 


Brace  Haydon,  Administrator 
Reclamation  Division 

c:  llydronetrics 

Connissioner  Moon 
Gary  A:iestoy 
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in('""  o'Vicinity  of  Western  £norqyf"  Rosebud  Mine 
prepared  by  the  Montana  Department  of  State  Lands,  Reclamation  Division 

12/10/81  ^ 

The  Armells  Creek  watershed  includes  approximately  370  square  miles;  42%  (155  -.(lu.ire 
miles)  of  which  lies  within  the  East  Fork  Basin.    The  climate  is  continental  steppe  typ  - 
cal  of  the  Northern  Great  Plains,  averaging  approximately  15.5"  of  precipitation  aMM,.,.l  y. 
The  terrain  is  generally  flat  to  gently  rolling  with  occasional  escarpments.    The  .irea  is 
underlain  by  the  Tongue  River  Member  of  the  Fort  Union  Formation  which  consists  of 
sandstones,  siltstones,  claystones  and  the  Rosebud  and  McKay  coal  seams. 

The  portion  of  the  East  Fork  Armells  Creek  Basin  considered  in  this  decision  .loannont 

lies  between  the  western  extent  of  Western  Energy  Company's  (WECO)  proposed  Area  C  mining 

activity  and  Highway  39  at  Colstrip,  Montana  where  the  creek  turns  to  the  north. 
Ownership  along  East  Fork  Armells  Creek  (EFAC)  is  as  follows: 


TABLE  1 


Section 

TIN,  R40E 

1 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 

TIN,  R41E 

3 
4 
5 
7 

T2N,  R41E 

27 
28 
33 
34 


Surface  ownership 


RN  -  leased  Farley  &  Broadus 

BN  -  leased  Farley* 

Farley  (SUA  WECO)** 

BN***  -  leased  Farley 

Farley  (SUA  WECO) 

BN  -  leased  Farley 

Farley  (SUA  VJECO) 

Farley  (SUA  WECO) 

BN  -  leased  Farley 

State 

Farl ey 

Farley 


RN  -  leased  WECO 
WECO 

BN  -  leased  WECO  • 

BN  -  leased  Farley 


HT  Power  -  WECO 
MT  Power  -  WECO 
Sun! i  oht  Devel opment 
HT  Power 


Mineral  ownership 


**** 


BN 
BN 

Federal 
BN 

Federal 
BN 

Federal 
Federal 
BN 

State 
BN 

Federal 


BN 

Federal 


BN 
BN 


BN 


Federal 
BN 

Federal 


Mr.  LVo'T J rVey 
Farley  !:orcford  Ranch 
Huntley,  MT  -3903  7 

**      (SUA  -  M'CO)   -  siirf.ico  use  agreement 
*        Burl  i  noton  Nort!iorn 
**■**  Mr.   liiiuli  'iro.v.lws 
Routo  i 

Source:     Siie.ry  S.MwenJ,  Western  Energy  (?ers.  Coi;iin.) 
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The  ncpartincnt  of  State  Lands  (DSL)  has  determined  that  EFAC.in  the  area 

described  previously,  does  not  mot  the  requirements  of  an  alluvial  valley  f  oor  as 

described    n  Montana's  Strip  and  Undergroujid  mn^J^ecjau^      Ru  es  and  Regulations 

26.4.3?.M2)(b')rD  &  (ii)-  'he  Rules  and  RodlTlations  state  that  the  Department  shall 
determine  that  an  AVF  exists  if  it  finds  that: 

1.  Unconsolidated  streamlaid  deposits  holding  streams  are  present;  and 

2.  there  is  sufficient  water  to  support  agricultural  activities  as  evidenced 


by 


the  existence  of  flood  irrigation  in  the  area  in  question  or  its  historical 


use ; 


B     the  capability  of  an  area  to  be  flood  irrigated,  based  on  stream-flow 
water  yield,  soils,  water  quality,  and  topography;  or 

C.    subirrigation  of  the  lands  in  question  derived  from  the  groundwater  system 
of  the  valley  floor. 
DSL's  findings  regarding  each  of  these  criteria  are  further  explained  below. 
The  Department  has  made  its'  decision  based  on: 

1.  Literature  review 

2.  Personal  communication  with  Mr.  Leo  Farley 

3.  On-site  inspection 

4.  Field  data  submitted  by  Hydrometrics  for  WFCO. 
5*.    Five  years  of  infrared  aerial  photo  coverage 

1 .    U n c qns_o  1  J d at ed  Streamlaid  Deposits 

The  extent  of  alluvial,  or  unconsolidated  streamlaid  deposits  in  EFAC  was  iden- 
tified by  Hydrometrics  for  WECO  based  on  geomorphic  criteria  and  dr  11  hole  data. 

o::?phic  mapping  of  the  alluvial  valley  was  --"Pl^'^f^^^^-^  ^^^^  3,p. 

aerial  photographs  and  field  reconnai sance ,  with  two  alluvial  cross  sections  as  sup 

porting  data. 

The  general  stratigraphy  of  alluvial  materials  is  that  of  fifteen  t°  twenty  feet 
of  fine-grain.d  colluvial,  aeolian  and  alluvial  materials  |  ^7,.3^',^t 

sandy  oravel   (Hydrometrics,  Volume  III  .     The  outer  boundary  of  the  alluvium  is  not 
precise    as  di  1  log  data  is  sparse  and  it  is  difficult  to  di stinguish_ fine-grained 
a  luv  un',     0    f  ne  grained  colluvium.    In  lioht  of  the  Department's  decision  as  to 
the  Absence  of  an  A?F  on  EFAC,  a  more  precise  outer  alluvium  boundary  was  deemed 
unnecessary. 

Fl-.U  mo.>t^  the  first  criteria  of  an  AVF  in  that  it  contains  unconsolidated 
streallaiS  d^  oms.    However,  the  Department  h.s  '^etor.ined  that  ^       -s  no 
the  second  criteria  of  having  sufficient  w.iter  to  support  agr  cultural  activities 
26!4'S(1)(h)(ii).     This  decision  is  discussed  in  the  rollowing  sections. 
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2 .    Sufficient  Hater  to  Support  Agricultural  Activities 

As  indicated  earlier  there  are  3  criteria  used  to  determine  whether  there  is  suf- 
ficient water  to  support  agricultural  activities  on  an  alluvial  valley  floor.  The 
remainder  of  this  document  is  a  point-by-point  discussion  of  those  criteria. 

A.  The  existence  of  flood  irrigation  in  the  area  in  question  or  its  historical 
use. 

Flood  irrigation  means,  with  respect  to  alluvial  valley  floors,  supplying  v/ator 
to  plants,  by  natural  overflow  or  the  diversion  of  flows,  so  that  the  irrigated  sur- 
face is  largely  covered  by  a  sheet  of  water.    DSL  believes  that  fields  along  EFAC  are 
neither  supplied  water  by  natural  overflows  nor  receive  diversion  of  flows,  so  that 
the  irrigated  surface  is  largely  covered  by  a  sheet  of  water. 

The  basis  for  this  information  is: 

1.  Review  of  5  years  of  aerial  photos 

2.  Permit  application  data 

3.  IJSGS  water-resources  investigations 

4.  Operator,  BN,  and  county  assessor  production  figure 

5.  County  statistics  for  78-79 

Present  flood  irrigation  structures  in  the  EFAC  region  were  developed  in  the 
1920's,    General  practice  in  the  region  has  shown  that  many  of  the  irrigation  struc- 
tures constructed  prior  to  1940  have  not  proved  to  be  efficient  and  have  been  aban- 
doned.   No  recent  construction  of  flood  irrigation  systems  in  the  Armells  Creek 
drainage  are  known  to  have  occurred  (WECO) .    The  USGS  (1981,  Ferreira,  R.  F.)  estimates 
that  there  are  no  irrigated  acres  in  the  155  square  miles  of  the  EFAC  basin. 

Although  a  ditch-dam  irrigation  system  is  present  in  the  portion  of  EFAC 
described  above,  DSL  believes  the  system  has  not  increased  agricultural  production. 

The  following  is  the  basis  for  OSL's  decision. 

A  review  of  5  years  of  aerial  photos  was  made  by  DSL  staff.    The  photos  for  the 
years  covering  1973-76  were  taken  at  the  end  of  June  or  early  July.    Red  or  pink  on 
infrared  photos  is  a  measure  of  evapotranspi ration ,  the  more  red,  the  more  water  in 
the  system.    An  active  flood  irrigation  system  should  be  very  red  during  the  part  of 
the  year  examined.     The  EFAC  photos  were  very  similar  in  nature  to  the  native  range 
or  upland  vdiotation  in  the  area.    DSL  staff  concluded  that  fields  along  EFAC  wore 
dryland  in  nature  based  on  the  lack  of  red  and  pink  hues  in  the  photo  coverage.  To 
support  tliis  conclusion  DSL  reviewed  the  production  figures  of  the  operator,  BN,  and 
the  county  assessor  presented  in  Table  2. 
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TABLE  2 
EAST  FORK  ARMELl.S  CREEK 

Acres         Landowner(U  ^^^^ 


County 
Assessorl-^/ 


1 

Winter  wheat 

28 

35  bu/ac** 

no  data 

24-25  bu/ac 

2 

Crested 
alfalfa 

wheatgrass/ 

35 

1.0  t/ac** 

no  data 

3 

.al fal fa 

45 

1.0  t/ac** 

no  data 

.5-. 9 

4 

al  fal fa 

wh  patarass / 

50 

1.0  t/ac** 

no  data 

5 

Lres  tea 

wi  1  tra  L  ij  1  u  J  J 

43 

1.0  t/ac** 

gra zeo  a i lci 
1963 

nnnp 

6 

Crested 
alfalfa 

wheatgrass/ 

50 

1.0  t/ac** 

gra  zed 

1 1  UM  c 

reported 

7 

Crested 
a  1 Ta  1 T a 

wheatgrass 

40 

1.0  t/ac** 

no  data 

none 
reported 

8 

Crested 
alfal fa 

wn2a [ g  rd  b  3 / 

37 

1.0  t/ac** 

no  data 

none 

9 

Wheat 

130 

27  bu/ac* 

no  data 

no  **o  u u 

10 

Crested 
alfal fa 

wheatgrass/ 

36 

0.6  t/ac* 

no  data 

no  datd 

11 

Crested 

wheatgrass 

31 

0.6  t/ac* 

no  data 

no  data 

12 

Crested 

wheatgrass 

17 

0.6  t/ac* 

no  data 

no  data 

13 

Wheat 

125 

27  bu/ac* 

22.1  bu/ac 

CC-CO  DU/tIC 

14 

Alfal fa 

68 

2.0  t/ac* 

no  data 

1.5-1.9  t/ac 

15 

Crested 
al  fal fa 

wheatgrass/ 

91 

0,6  t/ac* 

0.84  t/ac 

1.5-1.9  t/ac 

16 

Winter 

wheat 

63 

27  bu/ac* 

22.1  bu/ac 

22-23  bu/ac 

Source : 

(1)    Based  on  Landowner  interviews  conducted  in  September  1980  and  1981. 
Unpublished  data. 

Production  d.t3  .Pacific  .0  the  fioKl  as  reported  by  I.eo  far.ey  in  Scpte,*or 
1981. 

*      Average  production  for  the  entire  r.noh  as  reported  by  landowners   in  SeptenNer 
1980. 


DSL  also  reviev/ed  average  production  statistics  for  Rosebud  County  from  1978 
and  1979  {Table  3). 


TABLE  3 

Wheat  and  hay  yields  (bushels/acre  and  tons/acre)  for 
Rosebud  County  -  1978  and  1979 


1978 

1979 

2  year  average 

Winter  wheat 

irrigated 

47.0  bu/ac 

40.0 

43.5 

not  irrigated 

30.0 

27.8 

28.9 

Spring  wheat 

irrigated 

40.0 

40.0 

40.0 

not  irrigated 

28.0 

12.0 

20.0 

Alfalfa  hay 

i  rri  gated 

3.20  t/ac 

3.63 

3.42 

dryland 

1.56 

1.18 

1.37 

All  hay 

irrigated 

2.90 

3.18 

3.04  . 

dryland 

1.45 

1.02 

1.24 

Sou'rce:    Montana  Department  of  Agriculture,  1980.    Montana  agricultural 
statistics:    County  statistics  1978  and  1979,  Volume  18. 

Field  1  and  field  14  were  the  only  fields  to  show  production  above  dryland 
yields.    Field  14  is  discussed  in  a  later  section  of  this  document.    Field  1  produc- 
tion is  apparently  a  reflection  of  the  excellent  conditions  for  winter  wheat  in  1981 
However,  field  1  is  not  pertinent  to  tliis  determination  because  no  flood  irrigation 
ditch  services  the  field  and  no  potential  for  subi rrigation  exists  in  that  field. 

Therefore,  because  of  the  agreement  among  all  criteria  reviewed,  DSL  believes 
that  flood  irrigation  is  not  actively  conducted  along  EFAC. 

B.  The  capability  of  an  area  to  be  flood  irrigated  based  on  stream-flow  water 
yield,  soils,  water  quality  and  topography. 

DSL  believes  that  the  ditch  and  dam  system  on  the  ground  at  EFAC  is  the  logical 
expression  of  the  capability  of  the  area  to  be  flood  irrigated.    There  appears  to  be 
no  gross  I'lanagement  errors  in  the  farming  operation.    Simply,  water  availability  is 
limiting  factor,  and  production  is  on  a  dryland  basis. 

C.  Subi  rri  gation  of  the  lands  in  ijuostion,  derived  from  the  groundwater 
system  of  the  valley  floor. 


Subirrigation  means,  with  respect  to  alluvial  valley  floors,  the  supplying  of 
water  to  plants  from  underneath  or  from  a  somi -saturated  or  saturated  zone  where 
w    e     s  available  for  use  by  vegetation.    l^^eJjonUjia^^         Underground  Mme 
RecLm    ion  Rules  and  Regulations  state  thanmrFKil"  fl  uctuation .  soil  ture 
desorp    on  curves,  mott  h  n^T^streamf  1  ow  measurements  shortly       er  ki  ling  frosts 
are  the  tools  used  to  nieasure  subirrigation.    However,  based  on  past  AVF  deter- 
minations the  Department  believes  these  tools  to  be  inconclusive  because  of  the 
comolexity  of  such  ireasurements  and  the  lack  of  control  when  outside  of  aboratory 
condiUons.    In  place  of  these  tools  DSL  has  developed  tests  that  it  believes  are 
more  accurate  for  determining  subirrigation.    Those  tests  are: 

1     Review  of  infrared  aerial  photography. 

2:    Deurmination  of  a  usable  capillary  fringe  based  on  Bauder  et  al  1978. 
3.    Depth  to  groundwater. 

When  a  combination  of  groundwater  and  capillary  fringe  ^ring  water  to  within 
U  5'  of  the  surface,  agricultural  crop  enhancement  may  be  expected.     I".^^/  ^1°"'  . 
il';n  vegetation  is  actively  photosynthesi  zing .  it  will  appear  red  on  an  infrared  photo 

graph. 

A  review  of  the  lithologic  logs  of  wells  drilled  along  EFAC  revealed  a  prepon- 
derance 0    coarser  sediments.    The  relative  amounts  of  coarse  versus  ^^"^"S^^J^ 

dtments  were  calculated  by  suoning  the  ^^^^'^^^  f  ^^.f  .^^f ,    1  °  a 

of        wPlls  for  which  lithologic  logs  were  available.    While  additional  weii  oaca 
.   urn        cc'ateiy  define  the  alluvial  system,  the  department  be  leves  t  e  num  er 
of  wells  present  provide  sufficient  data  to  make  a  decision.    Sand  and  gravel  silty 

of  the  alluvial  column  to  a  depth  of  20  . 

In  view  of  these  considerations,  an  average  2.5'  capillary  fringe  was  assumed  to 

=  14.5  (depth  to  usable  subirrigation). 

In  addition  to  water  table  and  capillary  fringe  '  ^  ^^'^^  ?he  end 

infrared  aerial  photographs  were  exanined.  These  ^"^^  "'^^'^Z  ^"[^^f  'Jpin  The 
0    J    e  or  the  beginning  of  July  (  1973-76)  and  a  5th  y^^^taken  2  October  1980  The 

0  aphs  indicated  that  virtually  all  the  P^«;°^^"^^^^^^,,%  tribu- 
subirrigation.  was  confined  to  the  narrow  incised  portion  of  EFAC  channel,  its  tribu 

taries,  and  some  of  the  lov/er  terraces. 

There  is  excellent  agreement  between  the  water  level  data  and  the  infrared  photo- 

......  o.^.-J^e^^^ 

is  considered  of  limited  agricultural  use. 
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Therefore    because  of  the  lack  of  agri cu It u rally  important  subi rrigation  evi- 
denced by  this  review,  DSL  does  not  believe  EFAC  meets  the  subi rrigation  requirements 
to  consider  it  an  AVF. 

A  question  of  possible  subi rrigation  of  the  alfalfa  field  within  the  rail  loop 
Field  14  adjacent  to  EFAC  had  to  be  resolved  since  DSL  at  one  time  considered  it  to 
be  subirrigated.    DSL  made  that  decision  on  the  basis  of  a  statement  that  appeared  in 
the  Supplement  to  Preliminary  AVF  Investigation  of  East  Fork  Armells  Creek  in  the 
viri7Tit7-5f  Western  Energy  Company's  Rosebud  Mine_Colstrip.  Montana  prepared  by 
HV^F^iilnEs  (1980b).    In~that  document-Tt~f?"sTiTed  that  "in  backiioe  pits  5  and  6 
the  static  water  leiel  was  below  15.0'  (pit  5)  and  15.3'    pit  6)  fromJu  y  to 
November    ."    DSL  interpreted  that  to  mean  the  water  level  was  ^PPro^i'"^'^^!^,,;^?^ 
and    5!3'  respectively.'  That  is  not  the  case.     In  fact.  WA  139    pit  6    and  WA  40 
(pit  5)  show  water  levels  to  be  at  18.0  and  16.5  feet  respectively.    The  water  table 
of  16  5'  is  a  reflection  of  surface  topography  (a  draw)  and  may  be  subirrigated 
during  parts  of  the  year.    However,  its  size  is  areally  restricted  and  the  majority 
of  water  table  depths  within  the  loop  indicate  it  is  not  subirrigated. 

DSL  believes  the  following  factors  explain  the  higher  production  of  the  railroad 
loop  alfalfa  field  compared  to  the  surrounding  area:    (1)  the  alfalfa  field  is  rela- 
Uvely  young,  having  been  first  planted  in  1974;  (2)  the  alluvial  soi  s  have 
exce  lent  water  holding  capacity  and  there  is  evidence  of  a  clayey  layer  at  a  depth 

-5  feet  throughout'mucK  of  the  field.    The  "^l^y^^ Jj^'^'^/^'^J^^,  ^^3^^"%!  t 
deep  infiltration  creating,  in  effect,  a  shallow  perched  water  table;  (3)  the  flat 
lying  topography  of  the  field  and  sandy  loam  texture  of  the  surficial  4-5    allow  for 
lorrcomplete  infiltration  of  precipitation  and  reduce_  the  amount    ost  to  7off  and 

the  alfalfa  field  has  received  above  normal  precipitation  for  4  of  its  /  years. 
OSL  believes  the  above  factors  are  responsible  for  the  above  average  production  rates 
obtained  from  the  railroad  loop  field. 

Thus,  in  conclusion.  EFAC  is  not  an  AVF.    Although  EFAC  meets  the  geologic  cri- 
terion it  fails  to  meet  the  agricultural  criteria  of  an  AVF. 
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(406)449-2074 

(405)  449-4560  RECLAMATION  DIVISION 


1625  ELEVENTH  AVENUE 
HELENA.  MONTANA  59620 


Mr.  Chris  Cull 
Western  Energy  Company 
113  N.  Broadway 
Billings,  MT  59101 


Re: 


Stocker  Creek  Alluvial  Valley  Floor 


Dear  Chris: 

Attached  is  the  department's  alluvia!  valley  floor  decision  document 
for     at'  oriio^  o/?Ke  Stocker  Creek  valley  between  jts  headwa  ers  .n 
Section  1,  TIN,  R39E  and  its  crossing  of  the  section  nne  at  lections 
?r,    IT  ?5    and  26    T2N,  R40E.    No  AVF    decision  has  yet  been  made  for 
thk  portion"?  Stocker'creek  between  this  intersection  and  Us  confluence 
with  the  East  Fork  Armells  Creek. 

For  that  portion  of  Stocker  Creek  valley  evaluated  in  this  document, 
the  Department  finds  that  the  valley  meets  the  geologic  cntena  of  an 
AVF  but  IlorShe  agricultural  criteria  and  hence  does  not  qualify  as  an 
alluvial  valley  floor.  - 

Sincerely, 


Brace  Hayden,  Administrator 

Reclamation  Division 

end  . 
tm 

c-    Gary  Amestoy-Coal  Bureau  Chief  (w/enclosure) 
Mel  Schilling-OSM,  Denver  (w/enclosurej 


ALLUVIAL  VALLEY  FLOOR  DECISION  DOCUMENT 


For  a  Portion  of  Stocker  Creek 
in  the  Vicinity  of  Western  Energy's  Rosebud  Mine 


prepared  by 
The  Montana  Depactment  of  State  Lands 
Reclamation  Division 
Capitol  Station 
Helena.  MT  59620 


June,  1982 


/ 
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The  Stocker  Creek  watershed  is  a  tributary  drainage  within  the  East  Fork 
Armells  Basin     The  climate,  terrain,  and  geologic  ^^pects  are  essentially  the 
same  as  that  of  the  East  Fork  Armells  creek  drainage  immediately  to  the  south  of 
tocker  Creek?    The  Department  of  State  Lands  (DSL)  determined  that  the  adjacent 
East  Fork  Arm;i  is'  drainage  did  not  meet  the  requirements  of  an  alluvial  valley 
floor  (DSL  1981). 

'    The  portion  of  the  Stocker  Creek  drainage  (from  its  headwaters  in  Section  1. 
TIN    R39h  to  its  crossing  of  the  section  line  at  Sections  23,  24,  25  and  db, 
tZh'  R40E  is  considered  in  this  decision  document.    Western  Energy  Company  s 
IwECO)    1981  proposed  Area  C  permit  boundary  includes  1.646  acres  within  the 

tocke^  Creek  drainage.    Ownership  along  Stocker  Creek  is  as  follows: 


Section 

TIN.  R39E 
1 


TABLE  1 
Surface  Ownership 
BN-Snider^ 


Mineral  Ownership 
BN 


TIN,  R40E 
1  (N. 


of  county  road) 

1  (S.  of  county  road) 

2  (N  1/2) 
(S  1/2) 
(N  1/2) 
(S  1/2) 


BN-leased  Broadus^ 
BN-leased  Farley's, 
BN-leased  Broadus 
Farley's  Inc. 
BN-leased  Broadus 
BN-leased  Farley's 
BN-leased  Farley's 
BN-leased  Farley's 
BN-leased  Snider^ 


Inc. 2 


Inc. 
Inc. 
Inc. 


BN  -  leased  WECO 
BN  -  leased  WECO 
Federal -leased  WECO 
Federal -leased  WECO 
BN-leased  WECO 
BN-leased  WECO 
Federal 

BN-leased  WECO 
Federal 


T2N,  R40E 
22 
23 
24 

25  (Nl/2,  SWl/4) 

25  (SEl/4) 

26 

27 

28 

31 

32  (Nl/2) 
32  (Sl/2) 
33 

34  (El/2) 
34  (Wl/2) 
35 


WEC(5f-l  eased  MacDonald'* 
WECO-leased  MacDonald 
WECO-leased  MacDonald 
WECO-leased  MacDonald 
BN-leased  MacDonald 
BN-leased  Ashenhurst^ 
BN-leased  Ashenhurst 
WECO-leased  Ashenhurst 
BN-leased  Snider 
WECO-leased  Ashenhurst 

BN-leased  Farley's  Inc. 

BN-leased  Farley's  Inc. 

BN-leased  Farley's  Inc. 

BN-leased  Farley's  Inc. 
BN-leased  Broadus 


Federal 
BN 

Federal 

BN 

BN 

Federal 
BN 

Federal 
BN 

Federal 
Federal 
BN 

Federal 
Federal 
BN 


1  Hugh  Broadus.  Route  1.  Forsyth,  MT  59327 

2  Mr    Leo  Farley,  Farley  Hereford  Ranch,  Huntley.  MT  59037 

3  Don  Snider,  Route  1,  Co1 strip,  MT  59323 


Page  -2-  f 


Janet  MacDonald,  c/o  Joseph  Hotel,  Forsyth,  MT  59327 
5  Gene  Ashenhurst,  Hysham,  KT  59038 

SQurce:    Sherry  Schwend,  Western  Energy  (Pers.  Comm.) 

The  Department  of  State  Lands  (DSL)  has  determined  that  Stocker  Creek,  in  the 
area  described  previously,  does  not  meet  the  requirements  of  an  alluvial  valley 
floor  as  described  in  Montana's  Strip  and  Underground  Mine  Reclamation  Rules  and 
Regulations  26.4.324(2)(b)(i )  &  (ii).    The  Rules  and  Regulations  state  that  the 
Department  shall  determine  that  an  AVF  exists  if  it  finds  that: 

1.  Unconsolidated  streamlaid  deposits  holding  streams  are  present;  and 

2.  there  is  sufficient  water  to  support  agricultural  activities  as  evidenced  by 

A.  The  existence  of  flood  irrigation  in  the  area  in  question  or  its 
historical  use; 

B.  the  capability  of  an  area  to  be  flood  irrigated,  based  on  stream-flow 
water  yield,  soils,  water  quality,  and  topography;  or 

C.  subirrigation  of  the  lands  in  question  derived  from  the  groundwater 
system  of  the  valley  floor. 

DSL's  findings  regarding  each  of  these  criteria  are  further  explained  below. 

The  Department  has  made  its'  decision  based  on: 

1.  Literature  review 

2.  Field  data  submitted  by  Hydrometrics  for  WECO 

3.  Five  years  of  infrared  aerial  photo  coverage 

1.    Unconsolidated  Streamlaid  Deposits 

The  extent  of  alluvial,  or  unconsolidated  streamlaid  deposits  in  Stocker  Creek 
was  identified  by  Hydrometrics  for  WECO  based  on  geomorphic  cntena.  Geomorphic 
mapping  of  the  alluvial  valley  was  accomplished  using  color  infrared  aenal  pho- 
tographs and  field  reconnaisance ,  with  two  alluvial  cross-sections  as  supporting 
data. 

The  general  stratigraphy  of  alluvial  materials  is  that  of  fifteen  to  twenty 
feet  of  fine-grained  colluvial,  aeolian  and  alluvial  materials  over  one  to  fifteen 
feet  of  sandy  gravel  (WECO,  1981).    The  outer  boundary  of  the  alluvium  is  not  pre- 
cise, and  where  the  alluvial  contact  is  overlain  by  fine-grained  colluvium  and 
where  subsurface  data  was  not  available,  the  mapped  al  1 uvi al /bedrock  boundary  is 


I 
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estimated.     In  light  of  the  Department's  decision  as  to  the  absence  of  an  AVF  on 
Stocker  Creek,  a  more  precise  outer  alluvium  boundary  was  deemed  unnecessary. 

Stocker  Creek  meets  the  first  criteria  of  an  AVF  in  that  it  contains  uncon- 
solidated streamlaid  deposits.    However,  the  Department  has  determined  that 
Stocker  Creek  does  not  meet  the  second  criteria  of  having  sufficient  water  to  sup- 
port agricultural  activities  in  26.4.325(2)(b)(ii ).    This  decision  is  discussed  in 
the  following  sections. 

2.    Sufficient  Mater  to  Support  Agricultural  Activities 

A.  The  existence  of  flood  irrigation  in  the  area  in  question  or  its  histori- 
cal use. 

There  is  presently  no  flood  irrigation  along  this  portion  of  Stocker  Creek. 
The  remains  of  a  dam  and  two  ditches  are  evident  in  Sections  5  and  6  (TIN,  R40E) 
and  32  (T2N,  R40E).    Apparently,  this  system  was  built  to  prove  up  the  original 
Farley  desert  claim  along  upper  Stocker  Creek  and  provided  water  to  approxima- 
tely 120  acres  of  fields  5  and  6  as  designated  by  Western  Energy.    Prior  to  1970 
(when  the  dam  washed  out),  the  system  only  worked  one  out  of  three  years  due  to 
insufficient  streamflow  on  an  annual  basis  (WECO,  1981).    The  USGS  (1981, 
Federal,  R.  F.)  estimates  that  there  are  no  irrigated  acres  in  the  155  square 
miles  of  the  East  Fork  Armells  Creek  basin  which  includes  Stocker  Creek.  The 
SCS  has  determined  that  no  prime  farmland  exists  in  any  of  WECO's  proposed  mine 
areas. 

Comparing  WECO's  maps  of  gravel  aquifer  and  terrace  levels  (Exhibit  R-4)  with 
agricultural  activities  and  vegetation  ^communities  (Exhibit  R-5)  there  is  no 
overlap  within  the  Area  C  boundary.    Th-e  fields  (or  portions  thereof )  that  would 
be  relevant  to  the  Stocker  Creek  AVF  are  2,  3,  4.  5,  6,  20,  21,  22.  23  and  an 
unnumbered  field  immediately  to  the  East  of  23,  none  of  which  will  be  directly 
affected  by  Area  C  mining.    None  of  these  fields  show  production  substantially 
greater  than  dryland  yields.    Those  fields  that  will  be  removed  from  production 
during  the  life  of  the  mine  (7,  9,  10,  12  thru  19.  and  24)  are  not  pertinent  to 
this  determination  because  no  flood  irrigation  ditch  services  the  fields  and  no 
potential  for  subi rri gation  exists  in  those  fields. 


Six  separate  series  of  IR  aerial  photographs  were  reviewed  by  DSL  staff. 
Photo  dates  were  June-July  1973-76,  August  1975  and  October  1980.    The  June-July 
photos  showed  the  expected  reds  and  pinks  on  crop  fields  experiencing  good^ pre- 
cipitation.   The  only  native  range  area  showing  red  or  pink  was  the  incised  por- 
tion of  the  stream  channel.    The  August  and  October  photos  showed  no  evidence  of 
irrigation  or  subi rri gation  except  in  the  incised  stream  channel  and  this  was 
not  a  continuous  pattern.    To  support  this  conclusion.  DSL  reviewed  the  produc- 
tion figures  of  the  operators.  BN,  and  the  county  assessor  presented  m  Table 
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TABLE  2 
STOCKER  CREEK 


Field  1? 

Crop 

Acres 

Landowner^ 

D  w2 

UUUfl  Uj 

MS  ses  sor 

1 

Wheat 

42 

27  bu/ac 

2 

Wheat 

228 

27  bu/ac 

~  ~*  ~" 

3 

Agcr/mesa 

31 

0.6  t/ac 

4 

Wheat/spel tz 

111 

27  bu/ac 

.  /o  t/ac+ 

cc-co  DU/ac 

5 

Wheat/speltz 

5 

27  bu/ac 

.78  t/ac+ 

cc-ci  bu/ac 

6 

Agcr/mesa 

200 

0.6  t/ac 

1     n    1     /I  -f/a/- 

i.u-i.H  t/ac 

7 

Wheat/spel tz 

133 

27  bu/ac 

. /o  L/ac 

99  9"?  hii  /ar 

8 

Agcr/mesa 

16 

0.6  t/ac 

.36  t/ac# 

9 

Spel tz/wheat 

43 

27  bu/ac 

cc.H'd  DU/ac 

10 

Agcr/mesa 

11 

0.6  t/ac 

.00  c/acf 

11 

Agcr/mesa 

TOO 

122 

.6  t/ac 

12 

Wheat 

lOD 

oj  bu/ac 

OO    /IQ    Kii  /ai- 

cc.ty  DU/ac 

13 

Wheat 

Oil 

34 

00  DU/ac 

99   AQ    Kii  /ar 
^i-  .  H y   DU/  aC 

90  91  hii/ar 

1  it 

Hgcr /mesa 

oo 

L  m  -J     V  / 

.84  t/ac 

1.5-1.9  t/ac 

15 

Wheat 

16 

33  bu/ac 

22.49  bu/ac 

20-21  bu/ac 

16 

Wheat 

3 

33  bu/ac 

22.49  bu/ac 

20-21  bu/ac 

17 

Agcr/mesa 

70 

1.5  t/ac 

.84  t/ac 

1.5-1.9  t/ac 

18 

Wheat 

17 

33  bu/ac 

22.49  bu/ac 

20-21  bu/ac 

19 

Wheat 

18 

33  bu/ac 

22.49  bu/ac 

20-21  bu/ac 

20 

Wheat 

3 

33  bu/ac 

21 

Wheat 

14 

33  bu/ac 

22 

Wheat 

21 

33  bu/ac 

23 

Wheat 

26 

33  bu'/ac 

24 

Agcr/mesa 

20 

0.6  t/ac 

.36  t/ac 

#  =  6  year  average 
+  =  10  year  average 

Source : 

^Based  on  landowner  interviews  in  September  1980  and  1981. 
^Burlington  Northern;  1971-80.    Unpublished  data. 

^Rosebud  County,  1978.    Rosebud  County  assessed  sectional  agricultural  production. 


DSL  also  reviewed  average  production  statistics  for  Rosebud  County  from  1978 
and  1979  (Table  3). 
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TABLE  3 

Wheat  and  hay  yields  (^f ^els/acre  and  tons/acre)  for 

Rosebud  County  -  1978  and  ly/y 


Winter  wheat  --  irrigated 

not  irrigated 

Spring  wheat  irrigated 

--  not  irrigated 

Alfalfa  hay  —  irrigated 
  dryland 


All  hay 


irrigated 
dryland 


1978 

47.0  bu/ac 
30.0 

40.0 
28.0 

3.20  t/ac 
1.56 

2.90 
1.45 


1979 

40.0 
27.8 

40.0 
12.0 

3.63 
1.18 

3.18 
1.02 


2  year  average 


43.5 
28.9 

40.0 
20.0 

3.42 
1.37 

3.04 
1.24 


 "  ~.    f  finn-iriiltiire    1980.    Montana  agricultural 

S„„..e:    «?f,rstic::"crty°sta?rsUcr;978  and  1979.  Vo,«  18. 

Fields  22  thru  23  all  show  production  above  the  average  dryland  yields^ 
(land  «  er,  Table  2)  yet  still  well  ^f^^        ffa.ire'     Fields  20.thru  23  are 

brS'a?e?;  1^^:^^'^'^'^^-  —    '  ^ 

,„  _.y,  nood  irrigation  is  not  actively  conducted  along  this  portion  of 
Stocker  Creek  at  the  present  time. 

^  -.u-  <;tnrker  Creek  watershed  and 

water  availability  is  a  limiting  f-t°r  wU  >n  t  .Cre^^^ 
production  is  on  a  dryland  basis      ^  „  1940  have  not  proved  to  be 

?;^c?:nt"!nrhlre';:en^^abanred  ^S-.^S^igSl,.^ 

subirrigation  of  the  lands  in  question,  derived  fro™  the  groundwater  syste. 
the  valley  floor. 

F„.  this  section  of  Stoc.er  Cree.    there  -^^^-^-r^jIed^rs^si^Urigated 

outside  the  incised  portion  of  the  channel. 


r 


Page  -6- 


is  considered  undeveloped  rangeland  since  it  is  not  managed  or  controlled  and  is 
considered  of  limited  agricultural  use. 

•    Water  table  depths  range  from  19.65  to  26.9  feet  on  the  upper  terrace 
through  ut  the  decision  area.    This  level  is  well  below  the  -t  figure  wh.ch 

is  considered  to  be  the  lower  limit  of  usable  subirngation  (DSL  1981). 

Therefore,  because  of  the  lack  of  agriculturally  important  subi rrigation  evi- 
denced by  this  review.  DSL  does  not  believe  this  portion  of  Stocker  Creek  meets 
the  subirrigation  requirements  to  consider  it  an  AVF. 

In  conclusion,  the  portion  of  Stocker  Creek  evaluated 
an  AVF.    Although  Stocker  Creek  meets  the  geologic  crUenon  it  fails  to  meet 
the  agricultural  criteria  of  an  AVF. 
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